Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


3  3433  06274489  5 


.<. 


r 


ANNALS  OF  PHILOSOPHY; 


OR,  MAGAZINE  OF 


CHEMISTRY,  MINERALOGY,  MECHANICS, 


NATURAL  HISTORY, 


AGRICULTURE,  AND  THE  ARTS. 


BY  THOMAS  THOMSON,  M.D.  F.R.S.  L.  &  E.  F.L.S. 

REGIUS    PROFESSOR   OF  CHEMISTRY   IN  THE  UNIVBRSITT   OF  GLASGOW, 

MEMBER.  OV  THE  GEOLOGICAL  SOCIETY,  OF.  THE  WERNERIAN  SOCIETY,  AMD  OF  THE 

IMPJBUAL  MIEDiCa^HIRVROICAL  ACADEMY  OF  FJBTViilSIKpROH. 

•  '  . ' »      •  -  *       •/   ■*    "  *  *  '" 

'fc     ■  Ti   «•  -*  ' 


,        -»     •T.  • 


^     n  «     •  •• 

.  ^  ■•••■••"•■'•*•:.. 

VOL.  xiyv : •:/••-.;•;• 


JULY    TO    DECEMBER,    1819. 


:Ko5_Eiii^^.i 


Printed  ig  C.  BaUMn,  Hem  Briige-ttreet ; 

FOR  BALDWIN,  CRADOCK,  AND  JOY, 

47,   PAT£RNOSTER'ROW« 

1819. 


/ 


.•  • 


•       •    • 


••• : 

•  •  • 


.*•  •- 


••• 


•  •  •  • •• 

•  •  •    • 

•  ••  •   •  • 
••  ••     • 

•  •   •  •• 


•  •  •••  • 

•  •  •  •• 

•  •    ••• a 

•  •  •       •  « 

•  •••    •••     * • 


•••• 

•     •  • 


•    •     ,       ••       ••••••• 

r  *  *  * •• 


TABLE  OF  CONTENTS. 


NUMBER  LXXIX.— JULY,  18 19. 


Page 


Biographical  Notice  of  the  late  Arcliibald  Bruce,  M.D 1 

On  Heat  and  Climate.    By  John  Leslie,  Esq 5 

Analysis  of  a  Specinnen  of  Water,  taken  out  of  a  Boiling  Spring  uniting 

with  the  Sea.     By  Dr.  Thomson,  F.R.S.  &c 27 

On  Native  Hydrous  Aluminate  of  Lead.    By  James  Smithson,  Esq.  ....  3I 
On  Centrifugal  Force,  and  the  Upright  Growth  of  Vegeubles.    By  Mr. 

Henry  Meikle 32 

On  a  newly  discovered  Variety  of  Green  Fluor  Spar.   By  Dr.  E.  D.  Clarke.  34 
On  the  Combination  of  Acids  with  Bases,  and  indifferent  Substances. 

By  Dr.  F.  Sertftmer , 37    ' 

Analytical  and  Critical  Account  of  Recherches  sur  Tldentit^  des  Forces 

Chimiques  et  Electriques.    Par  M.  H.  C.  QBrsted  {concluded) 47 

Proceedings  of  the  Royal  Society,  April 22,  29,  ^Jay  6*^l3,.|wid20  ....  60 

■  Society  for  the'Er<coura^'iient*or  Av.ti  ;Manufac- 

tures,  and  Cothtfitrce' ..........!!.'..'..'.. ^  53 . 

' —  Royal  Danish  Society itSf  ScieHc^es  .^  /. .' 55 

Specific  Gravity  of  Hydrogen  Gas .\  ;.'..!.*...*.  .'.'* 66 

Ore  of  Tellurium..^ I  .::.:*....,..., :.V. 66 

Native  Copper ,^,  ,„*.:;.  .\^'.V.  ^ /i . . . .-, QO 

Fibrous  Prehnite 67 

Necronite  (a  supposed  new  Mineral) 68 

Native  Carbonate  of  Magnesia 69 

Picromel Qg 

Additional  Facts  respecting  Gauze  Veils  as  a  Preservative  from  Contagion. 

By  Mr.  Bartlett 7I 

Respiration  of  Oxygen  Gas 7I 

Some  Corrections  and  Additions  to  Mr.  Rice's  Paper  on  the  Weight  of  a 

Cubic  Inch  of  distilled  Water.    By  Mr.  Rice 73 

Diurnal  Variation  of  the  Magnetic  Needle 74 

Derangement  of  the  Operations  of  delicate  Balances  by  Electricity 74 

Prize  Questions  proposed  by  the  Royal  Academy  of  Sciences  of  France  for 

1821 74 

Natural  History  of  the  Moluccas 75 

Col.  Beaufoy's  Astronomical,  Magnetical,  and  Meteorological  Observa- 
tions, for  May .'. ^ . .  76 

Mr.  Howard's  Meteorological  Journal,  April  17  to  Ma^  \S 1^ 


IV  CONTENTS. 

NUMBER  LXXX.— AUGUSl. 

Page 

Experiments  to  determine  the  Composition  of  the  different  Species  of  Pit- 
Coal.    By  Thomas  Thomson,  M.D.  F.R.S < 81 

On  a  Native  Compound  of  Sniphuret  of  Lead  and  Arsenic.     By  James 

Smithson,  Esq.  F.RS 96 

Researches  on  a  new  Mineral  Body  found  in  the  Sulphur  extracted  from 

Pyrites  at  Fahlun.     By  J.  Berzelius  (jcontinued) 97 

Description  of  an  improved  Microscope  for  opaque  Objects.  By  Mr.  Hall. 

(With  a  Plate) 107 

On  the  Quantity  of  Rain,  and  Day6  of  Kain^  Sdow,  and  Drizzle,  at 

Viviers.     By  M.  Flaugergues.    (With  a  Plate.) 1 08 

Approximate  Values  of  the  Radii  of  Curvature,  &c.  of  the  Elliptic  Arcs  of 

an  oblate  Spheroid.    By  J.  Adams,  Esq 1 16 

On  the  Action  of  Lime  upon  Animal  and  Vegetable  Substances.  By  Mrs. 

Ibbetson 135 

On  the  indigenous  Plants  in  the  North  of  England.    By  Mr.  Winch. ...  1 29 

Analytical  and  Critical  Account  of  the  History  and  Present  Slate  of  Galva- 
nism.   By  John  Bostock,  M.D.  F.R.S 132 

Proceedings  of  the  Royal  Society,  June  10,  17,  24,  and  July  1 139 

Geological  Society,  March  19,  and  April  2 140 

Method  of  obtaining  Nickel  in  a  State  of  perfect  Purity  and  Malleability. 

By  E.  D.  Clarke,  LL.D 142 

On  the  Method  of  procuring  pure  Nickel 144 

x\cetate  01  aqiboori^*  %»^  •  ^ » •*•  •  •*  ■•  ••*  h*  *#  .••«••••••••••. .•••••••••t..  140 

TTnnP  nfth«»  <mm)»*^  *     •      **       *•  ^    *     •?  I  *•  146 

Gum  Bassora .^ .......  ...'.'*.*..'. 146 

Sulphate  oi Lime .a.*^. ..t  1,*.*.*'.% . •  r«« .......   ■..•.......•.••....*•..••  147 

•    ••*•»*        •••••••         • 

Cast-Iron  rendered  nJSll«ablc,^%•;  4. .  .^ 148 

On  an  Aluminods  Ch^IybtSte  Sprhi^*on  the  Coast  of  Sussex.    By  Mr. 

Cooper 148 

Vindication  of  the  Description  of  the  horizontal  Moon  gjven  by  Dr.  Clarke 

in  his  Travels 149 

Lake  Ourmia,  or  Urumea,  in  Persia 150 

Temperature  of  Jane Ifll 

Singular  Effect  of  Peruvian  Bark 152 

Vaccination  in  Denmark 153 

New  Instrument 153 

Deathof  Professor  Playfair .  ; 153 

Col.  Beaufoy's  Magnetical  and  Meteorological  Observations  for  }une J  54 

Mr.  Howard*s  Meteorologicsd  Journal,  May  16  to  June  14 157 

'  '  June  I4tod0 159 


NUMBER  LXXXI-^SEPTEMBER. 

A^  Tribute  to  the  Memory  of  the  late  Thomas  Henry,  F.R.S»  By  William 
'  Henry,  M.D.F.R.S 101 


/ 


CONTBNTS,  T 

Page 
On  a  new  Thcor};  of  Gtivauism,  ant)  a  ne\T  Gaivanie  Initrument.    By 

Dr.Hare.  (WithaPlate) 176 

On  the  Construction  of  Sails.     By  Col.  Beaufoy,  F.R.S.    (With  a  Plate)  185 
Researches  on  some  important  Points  of  the  Theory  of  Heat.    By  MM. 

Petit  and  Dulong I89 

On  the  Herculasean  MSS»  &a     By  J.  Murray,  Esq 19ft 

Descriptions  of  the  new  Species  of  Animals  discovered  by  the  Isabella  in  a 

Voyage  to  the  Arctic  Regions.     By  Dr.  Leach 201 

On  the  American  Mode  of  increasing  Heat.     !&^  J.  Murray^  Esq 906 

New  Results  on  the  Combination  of  Oxygen  with  Water.   By  M.Thenard  dOg 
Analytical  and  Critical  Account  of  Chemical  Amusement.     By  F.  Accum  210 

Procetdiogs  of  the  Linnawn  Society,  May  4,  June  1 ,  and  15 213 

Geological  Society,  May  7,  2 1 ,  and  June  4 213 

Royal  Academy  of  Sciences 2l6 

Volatility  of  Bismuth 229 

On  the  Alloy  of  Platinum  and  Lead.     By  Dr.  Clarke 22g 

Heat  produced  by  the  Gas  Blow^pipe 230 

Magnetic  Iron  Ore , 230 

On  Gauze  Veils.    By  Mr.  Murray 230 

Evolution  of  Carburetted  Hydrogen  Gas  from  Coal.    By  Mr.  Murray. . , .  231 

Pus  of  Venerea?  Sores 231 

Pulmonary  Concretions.    By  Dr.  Prout 232 

Earthy  Mass  discharged  from  a  Wen.     By  Dr.  Prout 233 

On  the  Gas  Blow-pipe.     By  Mr.  Leeson      (With  a  Plate) 234 

Larch  Tree  (Pinus  Larix) 235 

Wood  in  Scotland.  . .  c 235 

Col.  Beaufoy*s  Astronomical,  Magnetical,  and  Meteorological  Observa- 
tions, for  July  ......  1 2S6 

Mr.  Howard*8  Meteorological  Journal  for  July 239 


NUMBER  LXXXII.--OCTOBER. 

On  the  Oxides  and  Salts  of  Mercury.    By  Mr.  Donovan 241 

On  Cyder  Making.     By  the  Rev.  J.  Venables » . .  251 

Remarks  on  the  Structure  of  the  Cahon  Hill,  Scotland  -,  and  on  the 

Aqueous  Origin  of  Wacke.     By  Dr.  Webster ., . . .   254 

Researches  on  a  new  Mineral  Body  found  in  the  Sulphur  extracuftl  from 

Pyrites  at  Fablun.     By  J.  Berzelius  (continued) ;  i  257 

On  a  new  Acid  produced  during  the  Calcination  of  Mucic  Acid.    By  M% 

Houton  LabiUardiere ^^. » 1 . . . »'  865 

New  Details  respecting  Cadmium.     By  M.Stromeyer .v  2^ 

New  Observations  on  Oxygenated  Water.    By  M.  Thenard ,-,  274 

On  Lasionite  and  Wavellite.     By  Dr.  Fuchs 275 

On  the  Chemical  Constitution  of  Acids,  Alkalies,  and  their  Compounds. 

By  John  Murray,  M.D.  See 281 

On  Ferro-chyazate  of  Potash,  and  on  the  Atomic  Weight  for  Iron.    By 

R.  Porrett,  Jon ^ 29S 


▼i  CONTENTS.  "^ 

Page 
Analytical  and  Critical  Account  of  A  Critical  Examination  of  the  First 

Principles  of  Geology.    By  G.  B.  Greenough 30 1 

Death  of  Mr.  Watt. 309 

Professor  Playfair 310 

Method  of  rendering  Glass  less  brittle 311 

On  the  different  Quantities  of  Rain  collected  in  Rain*Gauges  at  different 

Heights.     By  Mr.  Meiklc 312 

Meteorological  Observations  at  Cork.    By  T.  Holt,  Esq.   (With  a  Plate.)  313 

Scientific  Establishments  in  Ireland 314 

Volatility  of  Oxide  of  Lead 314 

Queries  respecting  the  Velocipede 315 

Col.  Beaufoy*s  Astronomical,  Magoetical,  and  Meteorological  Observa- 
tions, for  August 316 

Mr.  Howard's  Meteorological  Journal  for  August 319 


NUMBER  LXXXIIL— NOVEMBER. 

On  the  Oxides  and  Salts  of  Mercury.  By  Mr.  Donovan,  {concluded) ....  321 
Reply  to  Mr.  Meikle  on  Centrifugal  Force.  By  the  Rev,  Patrick  Keith. .  331 
Experiments  on  the  Gas  from  Coal.  By  William  Henry,  M.D.  F.R.S. .  336 
On  the  Chemical  Constitution  of  Acids,  Alkalies,  and  their  Compounds. 

.  By  Dr.  Murray  (concluded) 344 

On  a  new  Acid  formed  of  Sulphur  and  Oxygen.     By  MM.  Welter  and 

Gay-Lussac 352 

On  propelling  Vessels  by  Means  of  Windmill  Sails.  By  J.  M.  Bartlett. .  356 
On  a  fine  Purple  Oil  Colour.  By  his  Excellency  the  Count  Le  Maistre.  861 
Some  Observations  on  the  Action  of  Nitric  Acid  on  Lithic  Acid.    By  Dr. 

Prout,  F.R.S.. , 363 

Analytical  and  Critical  Account  of  A  Critical  Examination  of  the  First 

Principles  of  Geology.     By  G.  B.  Greenough  (continued) 365 

Proceedings  of  the  Royal  Academy  of  Sciences 373 

Chalk  in  Bulgaria 38 1 

Mount  Haemus • 381 

Moscow 38 1 

Bathing  in  the  Dead  Sea .* 38 1 

Climate  of  Moscow ; 382 

Population  of  Moscow 382 

•  New  Acetate  of  Lead 382 

Remarkable  Double  Rainbow.     By  Mr.  Macome 384 

Octahedral  Iron  Ore ., 384 

Juice  of  Carrots  as  a  Remedy  in  Cancer 385 

Analysis  of  Galbanum 385 

Action  of  Binox.alate  of  Potash  on  Black  Oxide  of  Manganese 386 

Meteorological  Journal  made  nt  Cork.   By  T.  Holt,  Esq.  (With  a  Plate.)  386 

Method  of  preserving  Water  at  Sea 387 

New  Method  of  preparing  Pharmaceutical  Extracts.  By  John  Barry,  Esq.  387 


/ 


•  • 


CONTENTS.  Vll 

Page 

Cow-Pox  in  Persia 390 

Further  Observations  by  S.  in  Answer  to  X. 391 

Mathematical  Problem.     By  Mr.  Adams 392 

Urinary  Concretion  on  a  Leaden  Pipe 394 

Aurora  Borealis.    By  Dr.  Burney 395 

Col.  Beaufby's  Astronomical^  Magnetical,  and  Meteorological  Observa- 
tions, for  September 396 

Mr.  Howard*s  Meteorological  Journal  for  September 399 


NUMBER  LXXXIV.— DECEMBER. 

On  the  Figure  of  the  Earth.    By  M.  de  Laplace 401 

Essay  on  the  Turquoise  and  the  Calaite.    By  Dr.  Gotthelf  Fischer.  (With 

a  Plate) 406 

Researches  on  a  new  Mineral  Body  found  in  the  Sulphur  extracted  from 

Pyrites  at  Fahlun.     By  J.  Ber^elius  {continued) . 420 

Experiment  with  the  Solar  Microscope.    By  Mr.  James  Watson 428 

Population  of  Bombay.     By  Sir  James  Mackintosh,  M.P 429 

A  Memoir  on  some  new  Combinations  of  Prussic  Acid.     By  his  Excel- 
lency the  Count  Le  Maistre 440 

Observations  on  Gehlenite.    By  E.  D.  Clarke,  LL.  D 449 

On  the'Measurements  of  the  Angles  of  Crystals.    By  H.  J.  Brooke,  Esq.  453 
Analytical  and  Critical  Account  of  A  Critical  Examination  of  the  First    * 

Principles  of  Geology.    By  G.  B..  Greenough.  .(concluded) 456 

Proceedings  of  the  Royal  Society,  Nov,  4,  1 1,  and  18 464 

Arsenic » , .  466 

Calculus  from  the  Bladder  of  a  gouty  Person 468 

Query  respecting  the  Method  of  coating  Metals  with  Platinum.     By 

T.  Howse,  Sen 469 

On  the  Alloy  of  Platinum  and  Tin.    By  Dr.  Clarke 470 

Chemical  Chair  at  Berlin 470 

Water  of  the  Dead  Sea \ ' 470 

Beautiful  luminous  Phenomenon 472 

Boracic  Acid  in  Tuscany .'. 473 

Sagacity  of  a  Newfoundland  Dog 473 

Spontaneous  Ptyalism  accompanied  by  a  diminished  Secretion  of  Urine. 

By  Dr.  Prout 474 

Col.  Beaufo/s  Astronomical,  Magnetical,^  and  Meteorological  Observa- 
tions for  October 476 

Mr.  Howard's  Meteorological  Journal  for  October 479 

Index 481 


PLATES  IN  VOL.  XIV. 


Plate  Page 

XCIV. — Sketch  of  the  Situation  of  aGreen  Fluor  Mine,  in  Cumberland.    35 

XCV. — Mr.  Hall's  Improved  Microscope  for  opaque  Objects,  &€ 107 

XCVI. — ^A  newGahranic  Instrument 181 

On  the  Construction  of  Sails 186 

Gas  Blow-pipe , 234 

XCVII.— Stale  of  the  Thermometer,  Barometer,  and  Wind,  at  Cork, 

for  January,  February,  and  March 218 

XCVIIl, — State  of  the  Thermometer,  Barometer,  and  Whid,  at  Cork, 

for  April,  May,  and  June i *....,....  886 

XCIX.— On  the  Turquoise  and  the  Calaite 418 


ERRATUM  IN  VOL.  XIV. 

In  Mr.  Brooked  paper,  '*  On  the  Measurement  of  the  Angles  of  Cryttals,**  p.  463, 

line  6,/or  15' wMl  45^. 


ANNALS 


o^ 


PHILOSOPHY. 


JULY,    1819. 


Article  L 

Biographical  Notice  of  the  late  Archibald  Bmce,  M.D.  Professor 
Of  materia  Medica  and  Mineralogu  in  the  Medical  Institution 
of  the  State  of  New  York,  and  ^ueen*s  College,  New  Jieney, 
and  Member  of  various  teamed  Societies  in  America  mi 
Europe.^ 

Doctor  Archibald  bruce  (the  subject  of  this  meiii<»rx 

was  a  native  of  the  city  of  New  York,  in  North  America.  He 
Was  bom  in  the  month  of  February,  in  the  year  1777.  His 
father  wis  at  that  time  at  the  head  of  the  medical  department  of 
the  British  army  (then  stationed  at  T^ew  York)  to  which  he  hwl 
been  attached  from  his  youth^  having  been  many  years  pre- 
viously resident  at  New  York,  as  surgeon  to  the  artillery  depart- 
nient;  where  he  was  married^  in  or  about  the  year  176/^  to 
Judith,  a  daughter  of  Nicholas  B^ard,  formerly  of  the  same 
icity,  at  that  time  the  widow  of  Jeremiah  Van  Renselaer  of 
Greenbosh ;  by  whom  he  had  another  son  (who  died  an  officer 
in  the  British  army  in  Ireland),  and  a  daughtei^(who  died  while  a 
child). 

.William  Bmce  (the  father  above-mentioned)  and  his  brother 
Archibald,  together  with  a  sister,,  were  natives  of  the  town  of 
Dumfries,  in  Scotland,  where  their  father  was  many  years  resi- 
dent as  the  narochial  clergyman ;  and  po  continued  until  his 

deeesse,  muca  recgpecte^- 

Both  Mms  wplie(l.  themselves  to  the  science  of  medicine  aud 
suigeiy. . :  Wiluam,  as  above  stated,  became  a  physician  in  the 

•  Tvam  SiUiauyi'i  Amecicao  Joanml  of  Science,  ol.  i.  p.  S99. 
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British  army,  and  died  in  that  station  of  the  yellow  fever,  in  the 
island  of  Barbadoes ;  and  Archibald  received  a  commission  of 
sm'geon  in  the  British  navy,  in  which  he  continued  until  disqua- 
lified by  old  age,  when  he  retired  from  business,  and  died  a  few 
years  smce  in  London.  For  many  years  he  acted  as  surgeon  to 
the  several  ships  commanded  by  Sir  Peter  Parker,  Captain,  and 
afterward  Admiral. 

Dr.  William  Bruce,  before  his  final  separation  firom  his  family, 
on  the  occasion  of  his  being  ordered  to  the  West  India  station, 
had  always  decided,  that  his  son  Archibald  should  never  be 
educated  for  the  medical  profession ;  and  finally  enjoined  such 
instruction  upon  his  wife  and  friends,  to  whom  the  charge  of  the 
boy  was  committed.  After  his  decease,  the  same  injunction 
was  repeated  by  the  uncle,  then  in  Europe,  who  was  ever  averse 
to  his  nephew's  making  choice  of  this  profession  :  much  pains 
were,  therefore,  early  exerted  to  divert  him  from  such  inclination. 

The  momentous  state  of  poUtical  affairs  induced  his  mother  to 
send  him  to  Halifax,  under  the  care  of  William  Almon,  M.D.  a 

Particular  firiend  of  her  husband,  with  whom,  however,  remaining 
ut  a  short  time,  he  returned  to  New  York ;  and  was  placed  at  a 
boarding-school  at  Flatbush,  Long  Island,  under  the  direction  of 
Peter  Wilson,  LL.I>.  who  was  in  nigh  standing  as  a  teacher  of 
the  languages^ 

.  I];i  1791  he  was  adimtted  a  student  of  the  arts  in  Columbia 
College.  Nicholas  Romayne,  M.D.  was  at  this  time  among  the 
physicians  of  highest  consideration  in  New  York,  and  was 
engaged  in  deUvering  lectures  on  different  subjects  of  medical 
sciences  in  Columbia  College.  Hating  pursued  the  early  part 
of  his  medical  studies  with  Dr.  Williiam  Bmce,  he  felt  a  gene- 
rous gratitude  for  the  instruction  and  attention  which  he  had 
received  firom  bim^  and  endeavoured  to  teifiute  them  by  advising 
^th  his  son,  and  promoting  his  views,  as  far  as  la;^  innis  powen 
Here  commenced  a  firiencShip  which  increased  with  advancing 
yeaiis,  and  teitninated  but  widi  life.  At  this  period,  young 
Bruce  beg^  to  evince  a  desire  to  oppose  ^tue  incUnation  of  hul 
ikther  and  friends  by  sttidying  medicine :  this  Btxtiy,  withonl 
tlieir  knowledge)  and.  while  ai»tudent  of  4ke  ^ats  in  the  senior 
daiifi,  he  cMmiehc^d  by  attencKn^  Dr.  Romayne^s  lectures. 
Snob  was  tiie  strong  bent  t>f  his  mind  towards  tiieBtody  of  medi^ 
cine  and  its  collateral  physical  pursuits,  that  the  persuasion  and 
remonsttances  of  hiis  friends  prov^  alik^  ine£^u<tl,  «nd  he 
soon  gave  free  scoj^  to  the  prevailmg  ifccHntttion. 

The  collection  and  eiianiination  of  minerals,  it  ifmrsuili  notdi^ 
at  all  attended  to  in  this  couhtary,  was  hid  partiedar  relief  frona 
other  studies ;  for  even  during  his  recretttilon,  Ihe'Wfus  ever  oat^^ 
look-out  for  something  trew  or  rastracting  to  ttrtaewJoj^.    ' 

Dr.  Romayne  being  about  visiling  Biwo^,  ^yotiii^'lirute  J^tli*- 
sued  his  studies  with  Samuel  Bard,  M.D. ;  and  having  attended 
the  usual  courses  in  Columbia  College,  he  left  the  Uttited  States 
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for  Europe  in  1708,  and  in  1800  he  obtamedthe  de^ee  of  Doctor 
in  Medicine  from  tiie  University  of  Edinburgh,  after  defending 
a  Thesis,  De  Variola  Vaccina. 

Having  now  finished  his  medical  studies,  he  was  prepared  to 
▼isit  the  continient  of  Europe  with  pecuhar  advantage  ;  for  his 
continued  attachment  to  mineralogy,  a  liberal  distribution  of 
American  specimens,  then  comparatively  new  in  Europe,  and  \\\a 
social  habits  and  dispositions,  which  were  very  conciliating, 
secured  him  the  best  introductions  from  Edinburgh,  and  laid  the 
foundation  of  permanent  friendships. 

During  a  tour  of  two  years,  he  visited  France,  Switzerland, 
and  Italy ;  and  collected  a  mineralogical  cabinet  of  ^eat  value 
and  extent.  After  his  return  to  England,  he  married  m  I/)ndon, 
and  came  out  to  New  York  in  the  autumn  of  1803,  to  enter  on 
the  active  duties  of  a  practitioner  of  medicine. 

Previous  to  the  year  1805,  the  practice  of  physic  in  the  state 
of  New  York  was  regulated  by  no  public  authority,  and  of  course 
was  not  in  the  happiest  condition  to  promote  the  respectabiUty 
and  usefulness  of  the  profession.  To  remove  as  far  as  possible 
the  existing  inconveniences.  Dr.  Bruce  became  an  active  agent, 
and  in  conjunction  with  Dr.  Romayne  and  other  medical  gentle- 
men of  New  York,  succeeded  in  establishing  the  state  and  county 
medical  societies,  under  the  sanction  of  the  state  legislature. 
This  act  "  may  be  considered  among  the  first  efforts  made  in 
this  country  to  reduce  medicine  to  a  regular  science,  by  invest- 
ing the  privileges  of  medical  men  in  the  body  of  the  members  of 
the  protession." 

In  the  organization  of  the  College  of  Physicians  and  Surgeons 
of  the  state  of  New  York,  Dr.  Bruce  and  Dr.  Romayne  were 
eminently  active ;  and  by  their  united  exertion  and  perseverance 
(opposea  by  much  professional  talent)  they  obtained  a  charter 
from  the  regents,  in  this  new  institution,  as  professor  of  the 
materia  medica,  and  of  his  favourite  pursuit  mineralogy,  he  exhi- 
bited the  fruits  of  arduous  study,  with  a  dignity  of  character, 
and  urbaiiity  of  manner,  which  commanded  the  respect  of  the 
profession,  and  the  re^rd  of  the  students. 

The  ruling  passion  m  Dr.  Bruce 's  mind  was  a  love  of  natural 
science,  and  especially  of  mineralogy*  Towards  the  study  of 
this  science,  he  produced  in  his  own  country  a  strong  impulse, 
and  he  gave  it  no  small  degree  of  eclat.  His  cabinet,  composed 
of  very  select  and  well  characterized  specimens  ;  purchased  by 
himself,  or  collected  in  his  own  pedestrian  and  other  tours  in 
Europe,  or,  in  many  instances,  presented  to  him  by  distin- 
guished mineralogists  abroad ;  and  both  in  its  extent,  and  in 
relation  to  the  then  state  of  this  country,  very  valuable,  480on 
became  an  object  of  much  attention.  That  of  the  late  B.  D.Per- 
kins, which,  at  about  the  same  time,  had  been  formed  by 
Mr.  Perkins  in  Europe,  and  imported  by  him  into  this  country, 
was  also  placed  in  New  York ;  and  both  cabinets  ^fox  ViqSql  V4«t^ 
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freely  shown  to  the  curious,  by  their  liberal  and  courteous  pro- 
prietors) contributed  more  than  any  causes  had  ever  done  before  ^ 
to  excite  in  the  public  mind  an  active  interest  in  the  science  of 
mineralogy* 

Dr.  Bruce,  while  abroad,  had  been  personally  and  intimately 
conversant  with  the  Hon.  Mr.  Greville,  of  Paddington  Green^ 
near  London,  a  descendant  of  the  noble  house  of  Warwick,  the 
possessor  of  one  of  the  finest  private  cabinets  in  Europe,  and  a 
zealous  cultivator  of  mineralogy.  Count  Boumon,  one  of  those 
loyal  French  exiles,  who  found  a  home  in  England,  during  the 
stormof  the  French  revolutibn,  was  almost  domesticated  at  Mr. 
Greville's,  and  was  hardly  second  to  any  man  in  mineralogical, 
and  |>articularly  in  crystauographical  knowledge.  His  connex- 
ions with  men  of  science  on  the  continent  were  of  the  first  order, 
and  to  be  familiar  at  Mir.  Greville's,  and  with  Count  Boumon, 
was  to  have  access  to  every  thing  connected  with  science  in 
England  and  France.  Dr.  Bruce  was  also  at  home  at  Sir 
Joseph  Banks's,  the  common  resort  of  learned  and  illustrious 
men.  Thus  he  enjoyed  every  advantage  in  England ;  and  when 
he  went  to  the  contment,  the  abundant  means  of  introduction 
which  he  possessed  brought  him  into  contact  with  the  distin- 

i^uished  men  of  Paris,  and  of  other  cities  which  he  visited.  The 
earned  and  estimable  Abb6  Haiiy  was  among  his  personal 
friends  and  correspondents ;  and  many  others  'might  fie  men- 
iioned  in  the  same  character,  whose  names  are  among  the  first  in 
the  ranks  of  science,  in  various  countries  of  Europe. 

Returned  to  his  own  country,  after  being  so  long  familiar  with 
the  fine  collections  in  natural  history,  and  especially  in  minera- 
logy, in  various  countries  in  Europe,  Dr.  Bruce  manifested  a 
strong  desire  to  aid  in  bringing  to  light  the  neglected  mineral 
treasures  of  the  United  States.  He  soon  became  a  focus  of 
information  on  these  subjects.  Specimens  were  sent  to  him 
from  many  and  distant  parts  of  the  .country,  both  as  donations, 
and  for  his  opinion  respecting  their  nature.  In  relation  to  mine- 
ralogy, he  conversed,  he  corresponded  extensively,  both  with 
Europe  and  America;  he  performed  mineralogical  tours;  he 
kindly  sought  out  and  encouraged  the  young  mineralogists  of  his 
own  coun<rjr,  and  often  expressed  a  wish  to  see  a  journal  of 
American  mineralogy  upon  tne  plan  of  that  of  the  School  of  Mines 
at  Paris.  This  object,  it  is  wdl  known,  he  accomplished  ;  and 
in  1810,  pubhshed  the  first  number  of  this  work.  Owing  to 
extraneous  causes,  it  was  never  carried  beyond  one  volume;  but 
it  demonstrated  the  possibility  of  sustaining  such  a  work  in  the 
United  States,  and  will  always  be  mentioned  in  the  history  of 

•  Tbe  collectioo  of  Mr.  Perkins  became  in  1807  (partly  by  the  liberality  of  its 
po«sc880^,  and  partly  by  poroluise)  tbe  property  of  Yale  College,  and  is  now  in 
the  cabioieC  of  that  iostitntion.  It  is  believed  that  few  cabinets  of  equal  extent 
.  ever  contain^  more  instructive  and  beautiful  specimens,  with  less  that  n  unmean- 
ing or  superfluous.  Tbe  cabinet  ufOr.  Bruce  haSfSincehis  deatli,  beep  purchased 
by  a  gentleman  in  Jfcw  York  for  6000  doUari.— >Dr.  SiixiMAit. 
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American  science,  as  the  earliest  original  purely  scientific  journal 
of  America. 

.  Dr.  Bruce  had,  in  a  high  degree,  the  feelings  of  a  man  of 
science.  He  was  ever  forward  to  promote  its  interests,  and  both 
a^t  home  and  abroad  was  considered  as  one  of  its  most  distin- 
guished American  friends. 

^  MaQy  strangers  of  distinction  came  introduced  to  him,  and 
his  urbanity  and  hospitality  rarely  left  him  without  guests  at  his 
board,  During  the  latter  part  of  his  Ufe,  he  seems  to  have  been 
less  interested  in  science.  His  joinmal  had  been  so  long  sus- 
pended, that  it  was  considered  as  virtually  relinquished;  his 
health  was  undermined  by  repeated  attacks  of  illness ;  and 
science  and  society  had  to  lament  his  sudden  departiure,  when 
he  had  scarcely  attained  the  meridian  of  Ufe. 

He  died  in  his  native  place  on  Feb.  22,  1818,  of  an  apoplexy, 
in  the  4Ut  y/ear  of  hi^  age. 


a^ 
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On  Heat  and  Climate.*     By  John  LesUe,  Esq.  Professor  of 
Mathematics  in  the  University  of  Edinburgh. 

The  word  heat  is  of  ambiguous  import,  and  signifies  either  a 
certain  sensation,  or  the  external  cause  of  that  sensation.  In 
this  latter  sense,  considered  as  an  attribute  or  accident  of  matter, 
heat  forms  an  interesting  subject  of  physical  inquiry.  Curiosity 
prompts  us  to  consider  m  what  its  nature  consists.  Is  it  a  state 
^r  condition  of  bodies,  or  is  it  a  pecuUar  substance  which,  by  its 
ufiion  with  them,  communicates  certain  properties  ?  Some  philo- 
sophers hold  it  to  consist  in  the  intestine  motion  of  particles, 
lind  allege,  in  confirmation  of  their  doctrine,  that  it  is  always 
excited  by  percussion.  The  chemists,  on  the  other  hand,  have 
inclined  to  the.  supposition  of  an  igneous  fluid,  and  their  opinion 
is  now  almost  umversalh'  adopted.  The  former  hypothesis 
inde^  can  hardly  iumish  any  solid  argument  in  its  support. 
When  a  ball  is  struck,  the  tremor  soon  grows  languid,  ana  dies 

•  This  early  performance  was  read  at  tiro  several  meetiogs  of  the  Royal  Society 
of  London,  as  far  back  as  February  or  March,  1793.  It  was  not,  however,  ad- 
mitted into  the  Transactions  of  that  learned  body,  bat  retained  and  deposiira  in 
their  archives.  Fortnnatdy  I  had  preserved  some  notes,  from  which  I  was  enabled 
fooB  after  to  complete  the  copy ;  and  at  the  distance  of  twenty-six  years,  I  am  now 
iiidneed  to  draw~  the  paper  from  oblivion,  and  to  communicate  it  to  the  pnblic 

'  tbrtfdi^h  -the  Independent  mediam  of  a  respectable  pbHosophidil  journal.  With 
all  i^  .imperfections,.tbe  essay  will  be  found  to  contain  not  only  tbe  rudiments  of 
^ly-ftobseiinent  researches,  but  to  open  some  original  views  which,  even  in  the 
yreseat  stale  of  science,  most,  unless  I  am  greatly  mistaken,'be  deemed  new.  It 
vr.Ul  besides  ascertain  the  priority  of  certain  discoveries  with  tlie  history  of  v^hich 
"  tbe  p«bllc  is  nnac^hiote«l»    I  have,  therefore,  printed  the  text  exactly  as  it  stood^ 

^  '^'tfd*oBly«nbjoiiiedafewr(*markiand  correction8.---Au'nioB« 
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iiway ;  and,  fot  the  same  reason,  if  heat  consisted  in  intestine 
motion,  it  would  quickly  disappear.  But  this  conclusion  is 
belied  by  fact.  Heat  in  no  case  suffers  any  destruction ;  it  is 
only  transferred  to  other  bodies,  and  gradually  diffused  through 
the  general  system ;  and  could  any  substance  be  completely 
detached  from  other  matter,  there  is  the  strongest  reason  to 
beUeve  that  it  would  for  ever  retain  the  same  temperature.  The 
communication  of  heat  in  rarified  air  becomes  sensibly  dimi- 
nished ;  and  in  the  imperfect  vacuums  which  we  are  able  to  pro- 
duce, the  difference  is  very  remarkable.  It  is  highly  probable, 
therefore,  that  if  the  air  in  which  a  body  is  immersed  were 
eompletely  abstracted,  there  could  be  no  diffusion  whatever  of 
heat.- 

Language  was  formed  to  express  human  sentiment  and  feel- 
ings ;  and  all  the  epithets  which  it  employs  refer  to  our  own 
frame  and  constitution  as  the  standard  of  comparison.  Such 
are  the  terms  heat  and  coldy  which,  though  opposed  to  each 
other  in  common  discourse,  denote  the  impressions  that  may 
originate  from  the  same  cause,  only  varying  in  intensity.  Had 
the  vital  functions  been  maintained  at  a  much  lower  temperature, 
many  objects  at  present  denominated  cold  would  have  received 
the  appellation  oi  hot.  If  heat  then  be  material,  the  term  cold 
may  be  omitted  altdgether  in  philosophical  discourse  ;  and  the 
various  tetapefatures  which  substances  exhibit  may  be  ascribed 
to  the  different  proportions  which  they  contain  of  the  igneous 
fluid.  But  the  question  occurs,  what  is  this  igneous  fluid  ?  Is  it  of 
a  specific  and  unalterable  nature,  incapable  of  being  invested  with 
any  other  form  ?  Or,  since  it  evidently  has  some  relation  to  lighty 
is  it  a  modification  of  this  subtle  matter?  The  former  is  the 
opinion  generally  received,  but  it  is  contrary  to  analogy.  Every 
substance  with  which  we  are  acquainted  is  susceptible  of  various 
aspects  and  combinations. 

Heat,  then,  is  manifestly  aUied  to  light.  Is  it  a  modification 
of  that  fluid,  or  is  it  not  the  same  matter,  only  in  a  state  of 
combination  with  other  bodies?  The  latter  hypothesis  is 
recommended  by  its  simplicity,  which  is  the  great  object  of 

Ehilosophical  research.  Jfature  herself  courts  simplicity,  and 
er  boundless  extent  of  operations  result  from  the  application 
o(  only  a  few  general  laws/  That  quality  affords  likewise  a 
strong  presumption  of  the  truth  of  an  hypothesis;  for  the 
difficulty  of  preserving  simplicity  increases  in  proportion  to 
this  quality  itself  of  the  structure,  since  the  possible  chances 
of  combination  are  thus  abridged.  The  arguments  which 
may  be  brought  to  prove  that  heat  is  only  light  in  a  state  of 
union  with  bodies  are  solid  and  conclusive.  If  a  black  body 
be  exposed  to  the  sun's  rays,  the  incident  hght  is  no  longer 
tecogniSKed  by  the  senses ;  but  it  cannot  suffer  annihilation ;  it, 
therefore,  unites  with  the  body,  and  heat  ensues.  The  rate  too 
with  which  the  heat  accumulates  is  exactly  proportional  to  the 
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intensity  of  the  incident  light.  If  the  initial  effect,  for  instance, 
of  the  sun's  rays  on  the  blackened  bulb  of  a  thermometer  be 
diminished  one*tenth  by  the  interposition  of  a  bit  of  plate-^ass, 
that  reduced  quantity  will  also  lose  a  tenth  by  the  addition  of 
another  bit  of  the  same  glass ;  and  thus,  by  contitaing  the  appli* 
cation  of  the  transparent  plates,  the  changes  produced  upon  the 
thermometer  will  form  a  descending  geometrical  progression. 
The  same  consequences  will  follow  if  uie  !(ight,  previous  to  its 
faUing  upon  the  bulb  of  the  thermometer,  be  repeatedly  reflected 
from  mirrors.  I  find  likewise  that  the  intensity  of  the  ravB 
emitted  from  the  sun  at  different  altitudeis  as  indicated  by  the 
thermometer,  corresponds  precisely  with  the  quantities  formeily 
assigned  by  the  ingenious  M.  Bouguei^  from  very  different  prin^ 
ciples.  If  heat  then  accompanies .  invariably  the  absorption  of 
light^  and  is  proportional  to  the  quantity  absorbed,  what  more  is 
requisite  to  establish  their  identity. 

If  the  blackened  bulb  of  a  thermometer  be  inclosed  by  a  sbw 
conducting  substance  with  a  fix)nt  of  glass  or  mica,  and  held  per- 
pendicularly to  a  sun-beam,  the  mercury  will  rise  at  first  with  a 
regular  ana  uniform  motion.  The  celerity  of  ascent,  however, 
soon  begins  to  deviate  from  equability,  and  will  by  successive 
diminutions  at  last  disappear.  jBut  it  is  easy  to  account  for  these 
anomalies.  After  tlie  bulb  of  the  thermometer  is  sensibly 
affected  by  the  solar  rays,  the  contiguous  air  also  becomes 
warm  by  communication,  and  flows  from  that  bulb  toveards 
the  case  or  including  substance;  a  circulation  is  thereby  pro- 
duced, and  the  rapidity  with  which  the  heat  is  conductea-off 
is  proportional  to  the  increase  of  temperature  in  the  bulb  itself. 
"While  the  accumulation  of  heat,  therefore,  is  perfectly  equable, 
its  dissipation  continually  augments,  till  tiiese  opposite  causdB 
come  to  balance  each  other,  and  then  tlie  mercu^  wiU  reipain 
stationary  ^Jt  its  extreme  height.  The  initial  change  on  dife 
thermometer  is  in  every  •case  the  only  certain  and  accurate 
measvyre  of  the  communication  of  faeat."^ 

The  rays->of  the  sun  collected  in  the  foois  of  a  poweifid 
burning  lens  or  mirror  are  able  to  fuse,  and  even  to  volatilize,  the 
metak,  and  the  most  refractory  and  opaque  stones ;  yet  they 
produce  ao  remaikalde  effect  on  ^ass  and  pellucid  crystals,  and 
Btill  less  on  water.  Tliese  expermieuts  evmce  that  the  heat  is 
BOt  excited  by  the  impulse  or  the  light,  but  is  communicated 
merely  by  absorption.  In  the  case  of  the  opaque  bodies,  the 
inflaeiice  of  the  mcident  beam  being  confined  almost  to  the  sur- 
fitce,  ibe  heat  aocumulates  there  with  vast  rapidity,  which  is  not 
sensibly  •diminished  by  tlie  subsequent  transfusion  through  the 
intenuu  mass  or  by  dissipaticm  in  the  air.  A  part  only  of  tiie  light 
whidi  ialk  on  peUooid  substances  is  absorbed  in  its  passage,  and 

«  I  did  not  then  snspeei  that  I  sbonld  afterwards  invent  so  delicate  anjottr^- 
»eat  airtlMPAotoiMter.^A. 
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that  quantity  is  greatly  attenuated  by  the  extent  through  which  it 
is  spread.  The  accumulation  of  heat,  therefore,  in  a  given  portion 
of  the  mass,  being  on  both  accounts  so  slow,  will  soon  be  coun- 
terbalanced by  the  dissipation  that  ensues.  Several  causes  con- 
cur to  diminiini:  the  e£fect  in  water.  The  absorption  of  light  is 
extremely'  smalloin  that  fluid,  and  the  heated  portions  dilating 
rise  conturaallytodie  surface  and  produce  a  general  circulation ; 
so  that  the  heat  lis  auickly  diffused  through  the  wfaole>  If  the 
water  exposes  a  surface  equal  to  that  of  the  lens  or  mirror,  it 
will  be  less  heated  than  if  set  directly  in  the  sun. 

'  It  has  oflen  been  objected  to  the  theory  of  the  identity  of  light 
and  beal^  that  the  moon's  rays  collected  m  the  focus  of  a  power- 
ful burning  glass  produce  no  sensible  effect  on  the  bulb  of  a 
thermometer.  But  if  we  consider  that  her  light  is  300,000  times 
weaker  than  that  of  the  sun,  we  shall  not  be  surprised  that  it  has 
not  been  detected  by  the  rude  experiments  hitherto  made.  I 
have  no  doubt,  however,  that  the  quantity  might  be  ascertained, 
if  an  exceeding  nice  thermometer  were  provided,  capable  of 
bearing  divisions  to  the  -rkr^  P^  ^^  ^  uegree,  and  the  bnlb 
inclosed  within  a  glass  vessel  froni  winch  the  air  is  exhausted  as 
much  as  possible. 

:  It  faais  neen  urged  hv  some,  that  li^t  and  heat  are  distinct 
fluids,  but  sa  related  that  the  presence  of  the  one  occasions  the 
^extrication  of  the  other,  because  the  former  passes  freelythrou^h 
Inrtfisparent  substances,  which  the  latter  noes  not.  Thus  the 
image  of  the  fire  in  the  focus  of  a  lens  produces  no  alteration 
'ndiatever  on  the  thermometer,  but  in  that  of  a  concave  mirror  it 
has  a  very  sensible  effect,  which,  however,  would  be  prevented 
by  interposing  a  bit  of  glass.  We  must  remark  that  the  heat  of 
the  fire  is  denved  from  two  causes ;  from  the  tight  emitted,  and 
fixmi  the  warm  air  which  flows  on  all  sides  from  the  vicinity  of 
the  live  coal.  Bodies  placed  extremely  near  the  fire  are  sensibly 
afibcted  by  the  hgbt  only,  as  appears  from  an  experiment  of  my 
worthy  fnend  Mr.  T.  Wedgwood ;  but  at  a  considerable  distance 
the  iimuence  of  the  light  may  be  totally  disregarded.  It  is  easy 
to  see  that  a  cctticave  mirror  will  throw  back  die  streams  of  heated 
air  towards  its  focus,  while  a  lens  will  completely  stop  their 
progress.  For  the  same  reason,  hardness  and  polish  are  not 
necesss^  to  the  reflector,  and  a  wooden  bowl  wul  produce  the 
same  :effect.  Even  a  slender  netting  composed  of  numerous 
meshes  will  ptievent  in  a  great  measure  the  communication  of 
-heat  by  opposing  a  considerable  resistance  to  the  passage  of  the 
warm  stir ;  and,  from  the  same  principle,  if  a  circular  hole,  not 
exceeding  an  inch  in  diameter,  be  cut  in  a  fire-screen,  a  thermo- 
;meter  placed  a  Uttle.  behind  the  aperture  wiU  scarcely  be  affected. 
If  a  hot  body  be  placed  in  one  of  the  conjugate  foci  of  two  con- 
cave mirrors,  the  air  which  flows  fropa  it  upon  the  nearer  mirror 
vdll  be  thrown  towards  the  more  remote,  aad  th^ce  reflected  tQ 
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the  other  focus.     The  experiment  yeill  succeed  though  the 
mirrors  have  not  a  finished  surface."^    It  is  only  necessary  that 

-  they  be  pretty  near  each  other^  that  their  concavities  be  suited 
to  die  position  of  their  foci^  and  that  the  apartment  be  kept  still 
and  undisturbed.  If  a  cold  body  be  held  in  one  of  the  foci,  a 
thermometer  will  sink  in  the  other;  and  this  fact  has  been 
alleged  as  a  proof,  that  cold,  as  well  as  heat,  is  a  positive  quality. 
But  there  is  no  occasion  to  have  recourse  to  such  an  hypothesis^ 
since  the  body  will  evidently  be  environed  by  a  chill  atmosphere, 
which  will  afford  a  constant  aerial  efflux.  From  these  principles 
we  may  gather,  that  the  conducting  quality  of  air  is  not  propor- 

.  tioned  to  its  density ;  &r  though  a  greater  number  of  particles 

:  come  in  contact  witn  the  heated  body  at  one  time,  their  succes- 

'  sion  is  slower  by  reason  of  the  diminished  volubiUty  of  the  fluid. 
These  generaJ  observations  prepare  us  for  a  closer  investigation 
of  the  nature,  properties,  and  effects,  of  heat.  I  am  aware  of 
the  difficulties  to  be  encountered  in  the  attempt,  and  of  the 
temerity  of  searching  into  the  constitution  of  matter.  Tlie 
magnificent  spectacle  of  tiie  celestial  bodies  invites  our  atten- 
tion ;  and  the  appUcation  of  the  simple  laws,  to  which  their 
motions  conform,  affords  the  finest  and  most  satisfactory  exer- 
cise of  the  understanding.  But  in  the  elemental  structure  of  tiie 
universe,  nature  seems  wrapped  in  impenetrable  secrecy.  All  is 
daik  and  forbidding,  and  to  obtain  even  a  gUmpse  of  her 
abstmser  operations  would  prove  highly  gratifymg  to  a  Uberal 
miiid« 

It  is  an  obvious  remark  that  no  substance  in  nature  is  ever 
peimaaent.   Matter  assumes  an  infinite  variety  of  forms.  Water 

'  chlnges  into  ice,  and  hail,  and  snow,  as  well  as  into  invisible 

'  steam.  :  The  metals  hquefy  and  rise  inte  vapour ;  nor  are  the 
haidest  rocks  exempted  from  similar  alterations  in, their  consti- 

..  tution.  Composition  and  dissolution  form  the  whole  of  the 
-8ci«3ce.  of  chemistry.    But  the  powers  of  nature  are  incompara- 

;  bly  superior  to  the  resources  of  art.  Water  and  air  alone  are 
found  m  many  cases  to  be  sufficient  for  the  growth  and  support 

.  -x>f  animals  and  vegetables.  Yet  how  astonishing  the  variety  of 
6^bstances  developed  in  plants  ?  They  are  composed  of  charcoal^ 
the  primitive  eailhs,  several  kinds  of  salts,  gums,  resins,  oils ; 

:  ami,  what  is  still  mor^  remarkable,  they  contain  a  portion-of  iron, 
manganese,  and  gold.  Theproducts  of  the  animal  kingdomare 
even  jeoox^  complicated,  and  thus  tiie  apparentiy  simple  siib- 
stances,  water,  and  air,  ate,  by  a  change  of  coifibinations,  ex- 
iiibited  in  an  almost  endless  variety  of  forms.  Nor  can  we  hesitate 
to  infer  that  any  one  s\4>stance  may  be  converted  into  any  other, 
though;  it  may  exceed  our  limited  powers  to  produce  tiie  change. 

*  it  wiU  now4)e  p^rceifcd  that  some  of  thes^  ngsertiont  are  upgnarded  and  in* 
accurate.  But  ny  attempts  afterwards  to  reduce' them  to  experimental  proof  .M 
4o  mosl'oflhe'dtscoTeries  explaioed  id  the  ^*  Jnqoiry  toto  the  Natare  and  Propa^ 
gatiott  of  Heat.'**-«A. 
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AD  matter  is^  therefore,  essentially  the  same ;  and  the  sublime 
scene  of  the  universe  owes  all  its  splendour  and  beauty  merely 
to  the  variety  of  its  composition.  We  behold  a  system  of  perpe- 
tual fluctuation.  The  materials  remain  indeed  unaltered,  but 
nature  labours  incessantly  to  demoUsh  and  to  repair  her  stupen- 
dous fabric. 

All  bodies  are  compressible,  and  the  only  difference  is,  that 
some  are  more  affected  by  the  apphcation  of  the  same  force  than 
others.  Were  human  power  ui^imited,  there  would  likewise  be 
no  bounds  to  the  condensation  which  we  could  produce.  Hence 
we  may  infer  that  matter  consists  of  particles  placed  at  certain 
distances  from  each  other.  But  bodies,  whether  compressed  or 
dilated,  endeavour  to  recover  their  constitution,  and  therefore 
their  particles  must  occupy  the  Umits  between  attraction  and 
Tftpulsion.  Bodies  are  also  susceptible  of  various  constitutions, 
which  proves  that  there  are  many  quiescent  or  neutral  positions. 

It  follows  consequently,  that  the  particles  of  matter  are  endued 
with  certain  attractive  and  repulsive  powers,  which  run  into  each 
other,  and  vary  with  the  distance  according  to  some  law.  The 
action  upon  a  remote  object  is  attractive ;  and  as,  in  this  case, 
the  exertion  of  all  the  particles  may  be  reckoned  equal,  the  joint 
effect  will  be  proportional  to  their  number.  Hence  it  is  that, 
whatever  changes  a  body  may  undergo  in  its  structure  and  par- 
ticular properties,  its  weight  will  continue  invariably  the  same. 
On  the  other  hand,  when  the  distance  between  the  particles  is 
extremely  diminished,  their  mutual  action  must  be  repulsive, 
else  the  universe  would  in  time  be  collected  into  a  single  point. 
If  these  elementary  particles  had  any  magnitude,  their  opposite 
sides  would  exert  a  prodigious  repulsion  against  each  other, 
and  occasion  a  perpetual  subdivision  and  dispersion.  We  are 
obliged  therefore  to  admit,  that  they  are  only  mathematical 
points,  to  which  certain  powers  are  directed.  In  short,  the  ex-, 
temal  world  has  a  real  existence,  which  yet  consists  in  mere  forces 
and  lod.*  Such  is  the  substance  of  the  ingenious  and  profound 
theory  of  the  late  Abbe  Boscovich.  Some  of  the  conclusions 
will  perhaps  be  deemed  paradoxical ;  but  such  is  the  fate  of  all 
our  inquines  into  the  intimate  essence  of  matter.  And  these 
difficulties  arise  from  the  superficial,  inaccurate  notions  adopted 
in  common  life,  which  unfit  us  in  a  great  measure  for  high  ab- 
straction. A  mature  reflection  will  convince  us  of  the  soUdity 
as  well  as  beauty  of  the  system. 

Whether  the  particles  of  Ueht  are  the  primeeval  points,  or 
simple  combinations  of  them,  I  shall  not  venture  to  decide.  It 
appears  sufficiently  from  the  experiments  on  inflection,  and 
those  with  thin  pktes,  that,  in  approaching  other  substances, 

*  A  physical  particle  is  only  a  closter  of  primaeval  potnts,  whose  attractions 
mod  repulsions,  sometimesconspiring,  and  sometimes  couDteracting each  other,  will 
form  a  compoond  action  Yarying  extremely  acicording  to  the  figure  jof  the  arrange- 
ment.   Hence  the  prodigious  divenity  in  the  properties  of  bodies. 
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their  repulsions  and  attractions  repeatedly  fluctuate.  But  at  ex- 
ceedingly small  distances,  the  action  of  light  is  uniformly  attrac- 
tive, as  appears  from  its  refraction.  If  the  luminous  particles  in 
their  passagie  through  a  body  be  acted  upon  equally  on  every 
side,  their  motion  will  not  be  affected :  on  the  contrary,  if  they 
happen  to  encroach  within  the  limit  due  to  any  cluster  of  points, 
their  progress  will,  according  to  the  degree  of  its  proximity,  be 
either  deranged  or  totally  stopped.  Hence  the  dispersion  of  light 
observed  both  in  mirrors  and  lenses,  and  hence  too  the  diminu- 
tion of  its  intensity  occasioiied  by  absorption.  The  distinction 
of  bodies  into  transparent  and  opaque  is  not  founded  in  nature. 
As  no  substance  is  perfectly  transparent,  so  none  is  perfectly 
opaque ;  and  the  extremes  are  connected  by  an  extensive  inter- 
mediate series.  In  the  case  of  exceedingly  thin  plates,  we  are 
obliged  to  adinit  the  truth  of  the  general  proposition ;  but,  in 
thick  masses,  the  quantity  of  Ught  transmitted  is  so  extremely 
minute  as  to  make  no  sensible  impression  on  our  organ  of  sight. 
In  short,  bodies  approach  to  opacity,  in  proportion  to  their  den- 
sity, and  the  irregularity  of  their  constitution. 

Whenever  a  body  has  a  redundant  quantity  of  heat,  it  makes 
a  copious  emission  of  Ught ;  which  implies  that  there  subsists 
between  the  particles  of  this  fluid  a  certain  repulsion,  propor- 
tional most  probably  to  the  reciprocal  of  their  distance.  Such 
at  least  is  the  conclusion  into  which  we  are  drawn  by  the 
analogy  of  the  aeriform  fluids.  In  these,  however,  the  sphere  of 
repulsion  has  some  palpable  extent,  and  the  joint  actions  of  all 
the  included  particles  constitute  the  elasticity,  which  must  be 
proportional  to  the  number  of  similar  forces,  or  to  the  density. 
JBut  in  the  case  of  light,  the  repulsion  most  probably  is  confined 
to  the  adjacent  particles :  for  the  plane  surface  of  a  luminous  body 
emits  rays  equally  in  every  direction,*  nor  is  there  any  alteration 
in  this  respect  occasioned  by  giving  a  high  polish ;  a  certain 
proof  that  the  limit  of  the  repulsion  between  the  particles  of 
light  is  incomparably  nearer  than  that  at  which  they  are  re- 
flected from  a  mirror.  A  similar  inference  might  be  drawn  from 
the  perfection  of  optical  instruments,  which  could  not  have  been 
the  case  if  the  repulsion  of  the  rays  had  any  considerable  extent. 
The  particles  of  light,  however,  must  be  vastly  more  distant 
from  each  other  than  those  of  other  matter,  since  no  increase  of. 
weight  has  ever  been  observed  to  accompany  the  addition  of 
heat. 

The  particles  of  light  combined  with  a  body  endeavour  to 
distend,  but  are  confined  by  the  attraction  of  the  other  matter. 
Upon  every  accession  of  neat,  the  particles  of  light  must  ap- 

E roach  towai-ds  each  other,  and  towards  those  of  the  body ; 
oth  the  repulsions,  therefore,  and  the  attractions,  will  receive  * 
an  augmentation,  attended  with  a  general  expansion.    If  the 
increase  of  the  attraction  of  the  luminous  particles  to  the  ad- 

*i[|iaTe  since  proved  that  tbe  iotensity  of  the  light  ot  \i,t^  cmXX^^Uoi&wK^ 
•urfiwc  ft  proportional  to  tbt  sine  of  the  inclination.— A^. 
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jaoent  matter  arising  from  approximatioQ  obseryed  the  same  pro-^ 
portion  with  their  repulsion^  a  body  would  be  capable  of  imbib* 
kig;  any  quantity  or  heat>  without  emitting  it  m  the  f<Nnn  ojf 
h^t.  But  after  a  certain  accumulaticm  of  neat,  the  balance  is 
destroyed;  and  as  nature  admits  only  gentle  transitions,  we 
may  reasonably  conclude^  that  the  attractive  power  increasea 
regularly  at  a  slower  rate  than  the  repulsive.  The  attraction  of 
the  particles  of  matter  to  each  other,  which  is  the  third  force 
necessary  to  the  general  quiescence,  appears  in  all  ordinary 
cases  to  be  exactly  proportional  to  the  quantity  df  dilation :  fot 
a  solid  body  yields  the  same  musical  note  with  whatever  viplepj^e 
it  is  struck ;  this  is  likewise  true  of  air,  and  other  simQar  fluias, 
and  ia  the  principle  of  wind  instruments.;  and  the  experimenjta 
performed  m  the  receiver  of  an  air-pump  evince  that  the  expan*- 
sioji  of  water  and  other  fluids  corresponds  precisely  to  the  pres- 
sure removed.  The  distention  of  a  body  being  the  measure  of 
the  mutual  attraction  of  the  particles  of  matter,  is  a  Qertain 
pioofiiiat  the  combined  light  is  in  a  condensed  state.  But  th^ 
distention  will  not  be  the  same  in  all  bodies,  since  the  attraq- 
tioiH  occasioned  by  a  cerUiin  derangement  differs  in  each. 
Even,  in  the  same  body,  equal  additions  of  heat  applied  suc-^ 
cessively  will  not  produce  uniform  expansions,  which  must  haye^ 
been  the  case  if  the  attraction  of  the  luminous  particles  ijjo 
matter  increased  at  the  same  rate  with  their  mutual  repulsion; 
but  as  .the  latter  force  begins  to  exceed  the  former,  it  occa- 
sions a  further  dilatation.  We  may,  therefore,  state  it  as  a  gene- 
ral principle,  that  the  expansions  produced  by  .equal  accessions 
-  of  heat,  form  a  rising  profession.  Mercury  discovers  this  pro- 
perty ;  spirits  of  wine  indicate  it  in  a  more  remarkable  degree ; 
lukl  the  expansions  of  water  between  the  freezing  and  boUiiig 
points  correspond  to  the  series  of  square,  numbers.  It  is- true 
that  equal  increments  in  the  longitudinal  dimensions  woul4  .be 
attended  with  progressive  augmentations  of.  volume :  thus  Uie 
differences  of  the  cubes  of  10,  11,  12,  13,  iScc.  ar^  the  niimlMBrs 
331,  397,  469,  &c.  But  this  consideration  is  insufficient  for 
the  great  anomaUes  observed.  The  above  principle  will  explain 
"  other  facts  that  appear  to  have  no  immediate. dependauice  911 
it.  The  contraction,  for  instance,  which  a  given  pressure 
'  produces  on  c(^  water  is  greater  than  that  on  wsum ;  inso- 
-much  that  the  effects  at  the  temperatures  of  46^  and  66f,.  I 
'.find  to  b^  nearly  in  the  proportion  of  4  to  3.  The  reason 
.  seems  to  be  this : — In  the.  accumidate  state  of  the  igne6us 
fluid,  a  certain  condensation  occasions  a  considerable  ex/cess 
•  of  die  repulsive  above  the  attractive  powers,  and  thence  arises 
a  dilatation  which  diminishes  the  equal  contraction  that  other- 
wise would  take  place. 

Our  views  lead  also  to  another  curious  inference,  namely, 
ihat  a  bo4y  which  emits  light  copiously  is  in  its  state  of  the 
utmost  distention.  Hence  this  emission  will  not  be  conjoined* 
with  the  same  temperature  in  all  bodies;  the  more  diiatat)l< 


1819.3 '  Prcf.  Leslie  on  Heat  and  Climate.  13 

fluids  in  paitieiihr  will  admit  of  being  heated  to  a  very  high  de- 
0ree>  which  corresponds  with  experiment.  Every  ^ubstanca 
BiosC'probably  coMams  the  due  mixture  of  the  coloured  particles 
cf  lignt,  but  the  attraction  of  the  more  refrangible  seems  to  de- 
viate sooner  fromi  the  mutual  repulsion.  It  is  thus  that^  in  the 
progress  of  heatiKg^  bodies  in  general  assume  successively  the 
tfhts  of  red;  orange,  yeUow,  and  white;  the  emission  consisting 
at  first  of  the  most  refrangible  rays,  and  afterwards  including 
graduafiy  a  mixture  of  the  others. 

'   If  two  portions  of  a  body  be  heated  unequally^  the  luminous 
jj^articles  on  the  confines  will  flow  from  the  redundant  fluid  by 
the  operation  of  two  causes ;  the  excess  of  the  mfitual  repulsion 
on  the  one  hand,  and  the  excess  of  the  attraction  of  the  cold 
matter,  arising  from  the  greater  density  on  the  other.     But  the 
celerity  with  which  the  equilibrium  is  restored  must  depend  on 
a  variety  of  pecuUar  circumstances  ;  such  as  the  difference  of 
temperature,  the  extent  of  the  body,  and  the  figure,  arrange- 
ment, and  interval  of  its  integrant  particles.    In  fluids  the  dif- 
fusion of  heat  is  in  general  quicker  and  more  uniform ;  because 
the  irregular  density  of  the  mass  occasions  an  intestine  motion* 
If  a  part  of  a  body  be  compressed,  the  contained  particles  ^f 
light  will  approach  each  other,  and  likewise  the  rest  of  the 
matter.     But  the  attraction,  as  we  have  seen,  increases  at  .a 
slower  rate  than  the  repulsion ;  wherefore  some  of  the  hght^iinll 
pass  into  the  other  part  of  the  body,  which  is  in  the  natural  state. 
Tins  principle  afibrds  a  satisfactory  explanation  of  the  he^ 
extricated  by  percussion  and  friction.    Thus,  when  J  strij^a 
two   stones    against  each  other,   a   certain   condensation  ^ 
produced   in  both  at  the  points  of  collision,  and  heat  flQinrs 
mto  the  interior  mass.     But,  recoiUng  hke  a  spring,  tkey 
presently  acquire  dilatation  equal  to  their  former  compression; 
the  parts  struck  are  now  disposed  to  imbibe  more  heat  than 
at  first,  and  this  is  supplied  from  all  the  contiguous  mattier, 
especially  from  the  air.    By  repeated  percussion,  the  stones 
in  this  manner  receive  continual  accessions  of  heat,<  which, 
though  separatdy  small,  amount  by  their  number  to  a  very 
considerable  quantity.    In  the  case  of  friction,  the  pressuife 
is  successively  appUed  to  different  points  of  the  suitace,  ^o 
that  the  sources  of  heat  are  multiplied.    The  same  explaiia- 
tion  may  be  extended  to.  all  hard  bodies.    Even  fluids  may.ao 

auire  some  heat  if  their  surface  be  violently  agitated ;  and  hence 
1%  foundation  of  the  ancient  remark,  that  the  sea,  is  sensibly 
warmer  after  the  fever  of  a  storm.* 

But  there  are  many  substances  capable  of  receiving  a  pcr^ 

*  Tbif  explication  of  the  heat  occasioned  by  friction  is  subtle,  and  could  *liot 

easily  be  brought  to  the  test  of  ezperiB<eiai>  If  the  sea  be  fenerally  wanneff  after  a 

^om,  this  must  bp  owing  to  the  heat  then  communicated  to  the  superficial  wfter 

-    Croai  the  atmoi)phere,,iirhich  basresained  its  temperature,  aftet  the  tlepretitoii^ 

f  Iwliif  rain.— 'A.  '  .     .  .^ 
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manent  condensation.  Clay,  for  instance,  is  brought  into  that 
state  by  burning,  and  the  metals  by  hammering.  By  this 
change  of  constitution,  these  bodies  are  rendered  mcapable  ct 
retaining  their. natural  share  of  heat.  The  particles  of  this  fluid 
have  their  attraction  to  the  matter  increased,  but  not  in  an 
equal  degree  to  that  of  their  mutual  repulsion.  The  relative 
proportion  of  these  forces,  which  may  be  called  the  specific  at- 
traction for  heat,  will,  therefore,  determine  the  quantities  of 
that  fluid  contained  in  equal  communicating  masses;  and  an 
equilibrium  of  temperature  will  obtain  whenever  the  quantities 
are  as  the  specific  attractions.  The  term  capacity  has  been 
employed  to  express  the  same  property  of  bodies,  -but  the  idea 
which  it  naturally  suggests  is  perhaps  inadequate. 

This  train  of  speculations  leads  to  a  curious  and  important 
fact,  which  is,  that,  if  substances  be  ranged  according  to  their 
densities,  their   specific  attractions  for  heat  will   in   general 
follow  the   inverted  order.  •  Thus  when  the  temperatures  are 
aUke,  hydrogenous  gas  contains  more  heat  than  atmospheric 
air,  and  both  these  fluids  more  than  water'"' ;  the  quantity  is  still 
snueJler  in  the  earths  and  stones,  and  very  minute  in  the  metals  : 
even  among  these  the  same  principle  may  nearly  be  traced; 
there  is  a  greater  specific  attraction  in  iron  than  in  tin,  in  tin 
than  in  lead,  in  lead  than  in  mercury,  and  the  oxides  bear  a 
similar  relation  to  their  metals.    There  are  a  few  exceptions, 
however,  to  the  general  principle ;-  ice,  for  instance,  has  a  smaller 
specific  attraction  than  water,  and  mercury  than  gold.     Nor  is 
this  to  be  wondered  at ;  for  though  the  condensation  of  matter 
tends  to  diminish  that  force,  yet,  as  it  results  from  the  joint 
action  of  all  the  elementary  points,  it  must  likewise  be  afiected 
by  a  change  in  their  arrangement  and  constitution.     If  the  pe- 
cuUar  properties  of  a  substance  be  not  altered,  the  general  pnn* 
ciple  will  mvariably  apply.     Hence,  the  specific  attraction  of  any 
body  for  heat  must  perpetually  fluctuate  according  to  the  de- 
gree of  dilatation  arismg  from  whatever  cause.     This  fluctuation 
is  in  most  cases  inconsiderable,  yet  appears  to  be  one  of  the 
chief  sources  of  error  in  the  solution  of  the  curious  problem  of 
finding  the  thermometric  zero.f 

No  substance  more  easily  receives  a  change  of  volume  than 
air ;  and  its  specific  attraction  for  heat  may,  therefore,  be  pre- 
sumed to  be  Uable  to  great  alterations.  But  to  determine  these 
with  accuracy  is  a  very  difficult  investigation. 

The  most  obvious  plan  would  be  this  :  suspend  in  the  receiver 

.  •  Such  was  the  opinion  which  (hen  pvevailed,  Dr.  Crawford  having  reckoned 
the  capacity  of  air  near  double  that  of  water.  But  my  hygro metrical  researches, 
some  years  afterwards,  convinced  me  that  it  is  six  times  less,  not  exceeding  three- 
teeth  parts  of  the  capacity  of  water. — A. 

f  We  may  remark  by  the  way  that  the  principles  already  ioTestigated  show 
that  light  is  emitted  with  equal  velocity  from  all  lumiouos  bodies;  a  fact  which 
(basry  might  deduce  from  the  common  observatioq,  that  the  ra>s  of  the  same 
species,  from  whatever  object  they  are  transmitted,  suffer  equal  refractions  oa  en- 
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ot  an  air-pump  a  fine  loose  bag  of  silk,  including  the  bulb  of  a 
.delicate  tnennometer.  When  the  air  contained  within  the  re« 
oeiver  is  partly  exhausted,  the  bag  will  become  distended,  and, 
after  some  time,  its  rarefied  air  will  attain  the  temperature  of  the 
room.  If  the  cock  be  now  opened,  the  bag  will  collapse,  and 
the  included  air,  suffering  a  diminution  of  its  attraction  for  heat, 
will  indicate  a  high  temperature.  But  before  the  external  air  is 
completely  admitted,  or  the  thermometer  has  acquired  its  just 
temperature,  a  great  part  of  the  heat  extricated  is  lost  on  the 
bag,  or  conducted  off  through  its  substance.  As  these  circum-i 
stances  are  accidental  and  irregular,  the  rise  of  the  thermometer 
will  indicate  not  the  exact  change  of  the  air's  temperature, 'nor 
even  the  proportional  change.  I  had,  therefore,  recourse  to  a 
different  method  for  the  solution  of  this  interesting  problem.  I 
reflected  that,  if  warm  air  be  admitted  into  a  glass  vessel,  the 
internal  surface  will  almost  instantly  be  heated,  and  the  air 
cooled  down  to  the  same  standard.  The  subsequent  cooling  is 
extremely  slow,  for  the  rate  at  which  the  heat  is  communicated 
is  inversely  as  the  depth  it  has.  penetrated  into  the  glass,  which 
is  besides  a  very  ba4  conductor.  But  as  the  surface  of  the 
vessel  and  its  contents  are  constant,  the  excess  of  temperature 
retained  by  the  air  after  admission  will  in  every  case  bear  the 
same  ratio  to  what  it  possessed  previously.  1  suspended  an 
exceedingly  deUcate  thermometer  in  a  large  receiver  900  cubic 
inches  in  capacity,  and  extracted  one-fifth  of  the  contained  air : 
after  the  general  temperature  was  exactly  diffused,  I  suddenly 
admitted  the  external  air,  and  observed  the  mercury  of  the  ther* 

terlni^  the  same  medittm,  and  consequently  prodac6  perfect  vision.  As  during  the 
cmiKion  of  light  from  a  body  each  particle  ii  succeeded  by  another,  it  will  be  ex* 
posed  during  the  imperceptible  interval  of  space  to  the  general  repulsion  of  the 
combined  luminous  fluid.     Let  A  be  situated  on  the  surface  of  the  body,  and  B  at 
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that  of  the  fluid,  which  will  protrude  a  little  forther ;  let  B  C  denote  the  mutual 
distance  between  the  particles  of  the  fluid,  B  E  the  general  repulsion,  and  the 
ordinales  G  F,  I  K  the  attractions  of  tlie  body  at  the  distances  A  F,  A  D,  and  wpi- 
pose  tlie  oorve  to  coincide  with  the  straight  Hue  A  C,  which  appears  very  proba- 
ble. Then,  if  by  any  cause,  theattraction  B  £  is  in  the  smallest  degree  diminished, 
or  th£  repulsion  B  £  increased,  the  particles  will  be  propelled,  and  will  after- 
ward^ be  carried  forwards  by  the  excesses  G  H,  and  L  K  of  the  repulsive  above 
the  attractive  forces.  Hence,  from  the  principles  of  dynamics,  the  square  of  the 
flaal  velocity  will  be  as  the  curve  space  ^  D  C  K  G.      . 

Bat  the  curve  is  given  in  species,  and  consequently  proportional  to  the  circum- 
Bcribiog  rectangle  B  £  D  C,  which  is  given  in  magnitude,  since  the  repulsion  B  E 
is  luven^  as  tberdistamee  eUhe  particles  of  the  fluid  B  C.  Wherefore  the  fiQ»l 
relocity  will  in  ^eigr  case  bfL the  MUiie.  .  , 
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mometer  to  rise  with  great  rapidity  3'1°,  where  it  remained  ata- 
tioaai^  some  seconds,  and  then  vevy  slowly  subsided.  The  saine 
expenment  was  perfonned  on  air  three-fifms,  two-fifths,  and  one- 
fifth  of  the  common  density,  and  the  excess  of  temperature. was 
fbuiid  to  be  6'6°,  T'?",  and  9-i°.  Atler  the  air  was  much  ex- 
hausted, the  quantity  of  rise  hardly  varied  at  ail,  so  that  it  was 
easy  to  &c  the  extreme  point  at  iO-?".  All  these  experiments 
were  repeated  at  least  twice  with  scrupulous  attention.  Tfce 
above  numbers  do  not,  however,  express  the  propoitionat  in- 
crease of  temperature  of  the  rarefied  air.  The  excess  is  not  3'1% 
for  example,  m  air  of  four-fifths  the  usual  density,  but|^  x  S-Ps 
3*9° ;  because  the  heat  contained  in  four  parts  of  air  is  diifuaed 
through  five.  In  the  same  manner  the  computation  may  be 
Boade  for  the  other  cases.  The  annexed  table  exhibits  the  ge- 
neral results : 

Dewity.  Silt  at  TemfOUme. 

Four-fiAhB 3-9° 

Tliree-fifths S-S 

Two-fiahs 19-7  - 

One-fifth  37-0 

¥a€uttm /itfEnite 

The  intermediate  quantities  might  be  found  by  interpo- 
lation; but  it  will  be  more  convenient  to  obtain  a  general 
fbnnula.  For  this  purpose  we  shall  recur  to  the  fonner 
Dumbers.  Divide  the  straight  line  A  F  into  five  equal  vwttM 
in  the  p(»nts  B,  C,  B,  and  E,  erect  the  perpendiciuani  B  G, 
C  H,  D  I,  E  K,  and  F  L,  equal  to  3-1^  6-6^,  7-7"  9-4',  and 
10-7°,  and  trace  a  curve  through  their  extremities.    Iliea  if  A  F 


denotes  the  ordinaiy  density,  and  O  F  uiy  other  density,  tli« 
ordinate  O  P  will  express  the  number  corresponding  to  tta 
latter.  B«t  the  differences  between  the  equidistant  ordinates  an 
2-6",  S*!*,  1"7°,  and  I'S",  forming  a  deacendine  arithmeticiilpio* 
gression,  of  wUch  the  laat  term  is  half  £e  first.  Hence, 
producing;  the  absciss  till  A  F  =  F  M,  these  differences  wifl  ba 
as  the  distances  from  M.    Put  A  O  =:  j:,  and  O  P  a 


■uppoae  these  finite  differences  to  be  proportional  to  the  mi: 
«f  ue  ordinates,  which  will  be  very  nearly  true.    ^ 


(3  —  x)x,a.aiy  »2  7  —  |2*.    But  when  v  »  1»  c 


Thaiv-^ 
lO-7'i . 
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whence  y  =  (2  j:  —  ^  x«)  -j^  =  (^  -  i  x*)  14-27°.'  This  quan- 

.tity  must  be  au^ented  in  the  ratio  of  A  F  to  O  F,  in  order  to 
.find  the  proportional  excess  of  temperature,  which  is,  therefore, 

=  14.27(1:^).  .      ,..    . 

To  ascertain  the  actual  quantities,  which  is  a  most  important 
point,  I  took  another  glass  receiver,  whose  capacity  ^was  one- 
third  of  that  6f  the  former,  and  its  surface  -f^^hs,  allowing  for 
that  of  the  circular  pieces  of  leather  on  which  it  stood.  The 
utmost  rise  of  the  included  thermometer  was  observed  to  approach 
to  7*5°,  and  the  other  ascents  were  proportional  to  the  numbers 
already  discovered.  But  the  quantity  of  heat  lost  on  the  glass 
will  depend  on  the  extent  of  surface  compared  with  the  capacity 
of  the  receiver.  In  the  present  instance,  the  effects  would  have 
been  the  same  in  receivers  of  equal  capacity,  but  whose  surfaces 
were  as  27  to  40.  The  heat  communicated  to  the  surfaces  is, 
therefore,  as  27  x  10-7  to  40  x  7-5,  or  as  288-9  to  300.  Hence 
as  300  —  .288*9  is  to  288*9,  so  is  the  difference  between  the  heat 
lost  on  the  glass  in  the  two  cases,  or  10-7^  —  7-6®,  to  8S-3°,  the 
heat  lost  on  the  smaller  surface,  or  on  the  large  receiver'. 
Whenpe  the  whole  heat  extricated  was  '94*^.  Augmenting,  there- 
fore, the  preceding  formula  in  the  ratio  of  94*^  to  10-7°,  we 

obt^^  125  X  Cyzz^j  ^^^  ^^  decrease  of  temperature  arising 

ftom  tf  diminution  x  of  the  air's  density.    If  t  be  made  negative, 

*  "'•''"    '/I  "4-  i*\    '. '   " 

126  X  i>,' y  .^  /'^  <denot6  the  augnxentalion  of  temjperature  dvud 

to  iui  increi^e  j:  of  density  .*     . 

This  last  formula  affords  a  satisfactory  explanation  of  severial 
curious-  phenomena.  If  I  blow  with  a  common  bellows  against 
the  bulb  of  a  thermometer,  the  mercury  will  rise  three  or  four 
degrees ;  because  the  air  striking  forcibly  is  suddenly  condensed 
and  its  temperature  elevated.  But  the  effect  must  be  precisely 
the  same  whether  a  body  is  exposed  to  a  stream  of  iir,  or  is  carried 
with  equal  celerity  through  tne  still  atmosphere.  To  verify  thi^ 
{Kjfitioti,  I'took  an  hollow  brass  ball  about  an  inch  and  IrrifTBl:^ 
diameter,  and  filled  the  cavity  with  mercury,  having  pfeviousljp^ 
mbbediihe  inside  with  oil  to  prevent  die  action  ortnis-metar. 

l^^ib^^'fastei^d  A  Btein^  of  .a  convenient  length  to  the  ball,  ^andT 

*     ■  •  ■  *  .   • 

^^^l^'biM^vloee  faKMly  repeated  tbit  experimeDt  on  a  mooh  lai^r  scaU^aai* 
i»i|i|0Hi  ain>p.mmp  ofdie  be$t<:oostrm:Uoa.  The  results  are  somewbat  different'ainl.' 
iDi^aiiapler.«.ifiI(^reft,'Uie  density  of  aii^  H'hile  tbat  of  tliecoiiiiiioiistaadar4 

iatiimtVil  l>7  UAl^  ^  ODrrespoodiog  differeIlcc^  ot  temperature  i8'45P  (-;  rr  dy: 

o^JMM^eUftx^^^  JwrputtiAg*  -.1  rr.  d, the  fomnOa becomes  45©^  trrr-  J\' 
..-,,,    '^^^      .  -         •        "-  ^  ■   .     ■  •    •-      .    ;     ..  .   vl  -r*/.^ 

io'^UcV.  (fliefly,  ttfe'cocVciebtls  altered. ''^ee  the  aiticle* Climate  in  the  Snpplev; 
ment'tO'lDe  EnoyeAopediA  BntODoieei— A.  ■    !*  ^  *  '  «      ~         *^, 

Vol.  XIV.  N°  I.        ,  B 
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whirled  it  same  minuteB  about  my  head.  In  one  ejqpenment^^t^ 
contained  mercury  was  heated  to  2^^,  wd  in  another  3^.  Tba 
ancients  were  well  acquainted  with  thus  fact,  but  exaggerated  it 
80  muchy  that  the  modems  have  treated  the  whole  as  a  fictionw 
The  Babylonians  are  said  by  Suidas  *  to  have  roasted  eggs.l^y: 
whirling  them  in  slings  ;  and  Virgil,  with  the  licence  of  a  ppi^^ 
represents  a  leaden  ball  as  melted- by  the  violence  of  the  throw  ^ 

£t  media  adversi  liqaefacto  tenpora  plumbo, 
Diffidit,  ac  malUl  piirrectani  exteodit  arent.  '    -      'i* 

iEir.  Ix.  68ft^  > ' 

The  work  of  Lucretius  is  didactic,  and  may,  therefore,  *fi|b 
presumed  to  adhere  closet  to  truth ;  yet  this  authot  attempts  to 
explain  the  origin  of  thunder  from  the  principle  alluded  to,  whidEt 
he  cites  as  a  fact  well  known  and  estaoUshed :  '    '''  '* 

MobiUtatestiafervescit;  at  omnia  mota  "^f^ 

Percalefacta  vidca  ardcscerc'  ■■>"■'     '  } 

But  unfortunately  he  is  led  by  a  hasty  analogy  into  a.  u^i/if^ 
conclusion:  !V^. 

•  plambea  vera 
Glallg  etiam  longb  ctirni  volvenda  Ugueidi.  Lit.  t!.  17#*  ^  - 

'  .'-■•'■• 

This  last  clause  suggests  the  way  in  which  this  curious  const^ 
quence  was  drawn  by  the  ancients.  The  slingers  usually  tlumr 
leaden  bullets,  whicn,  being  sometimes  picked  up  inunecfiatdjr 
in  order  to  be  returned  by  tneir  ants^nists,  would  give  a  seosf^ 
tion  of  heat.  Perhaps  an  opinion  which,  in  a  certain  degree^ 
is  true,  that  the  heat  acquirea  is  proportional  to  the  len^gth  Cff 
the 'track,  was  the  source  of  the  hyperboles  which  cloud  the 
subject. 

But  to  estimate  the  precise  effects,  it  will  be  necessary  to 
bestow  a  closer  attention.  The  density  of  the  air  at  the  surmc« 
pi  the  earth  is  on  an  average  equal  to  what  would  be  produced 
by  the  pressure  of  a  column  of  air  28,000  feet  high,  and  of  th^ 
same  uniform  densi^.  Hence  it  may  be  computed  that  th^ 
compression  of  a  whole  atmosphere  would  project  the  aerial 
particles  with  the  velocity  of  1340  feet  in  a  second. .  In.  other 
cases,  the  velocity  of  the  stream  will  be  in  the  subduph<^te  ratio 
of  the  difference  of  density.  By  reversing  the  suppositiOQ^  we 
may  condude  that  when  a  flat  body  is  carried  direcdy  thirov^h 
the  atmosphere  with  the  celerity  of  600  feet  in  a  second,  the 

Vtratom  oi  air  on  its  anterior  surface  will  suffer  a  condensation 

('Win  ^8 
r-jgj  or'139L  Consequently  the  temperature  of  thii 

portion  oiPthe  fluid  must  be  augmented  by  125^  X  -1391  (y^^f)^ 
w  about  16^.    The  velocity  just  stated  may  be  produced  by  i^i 

*  -'       -  •  '  ...  .••;■■  M 
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tfSbeft  4^g^:-  If  krget  nmnbera  be  taken,  such  as  lOOO; 
I^UOy  and  lOOO.fe^t  a  second;  the  corresponding  condensa-; 
tioiis  of  the  "adr  on  the  flat,  surface  of  the  oody  will  be  found 
to'  be  *5564>  1*2620,  «md  2*2268,  and  the  augmentations  of 
tempetatnre  51^,  91^,  and  135°.  The  celerity  con^unicated 
by-'nre^arms  is  gtoerally  1,600  feet  per  second,  sometimes  2000.- 

These  deducti<ms  apply  accurately  in  the  case  of  thin  cylin<* 
ders ;  but  the  e&cts  must  be  somewhat  diminished  with  glpbes> 
since  the  air  being  displaced  by  an  obUque  stroke  will  not  suffer 
so^iBLiich  condensation.  Were  the  discussion  of  sufficient 
jinportaoce,  an  approximation  might  be  found  for  the  precise 
change  of  temperature.  But  an  objection  occurs  >that  appear^ 
ta  hate  some  weight.  Is  not  the  rarefaction  of  the  air  on  the 
posterior  surface  of  the  ball  equal  to  the  condensation  on  the 
anterior?  And  if  so,  will  not  the  cold  produced  on  the  one 
hemisphere  compensate  for  the  heat  extricated  on  the  other  I 
I  answer  that  the  air  behind  follows  the  motion  of  the  body; 
while  that  before  is  incessantly  succeeded  by  other  portions ;  sc^ 
that' the  heating  is  permanent,  and  the  cooling  is  only  momenta 
ary.  The  rotatory  motipn  common  to  projectiles  will  not  in  the 
least  affect  the  operation  of  these  causes.  We  must  not,  how- 
ever, suppose  that  the  heat  will  receive  perpetual  additions ; 
tkeire  w^  i)e  a  certain  standard  of  temperature  correspondix^  to 
Ite.Telbcity  of  the  body,  and  which  it  can  never  surpass,  "niiflr 
^nSOMOb  point  will  be  sooner  attained  by  small  balls  than  by 
iMge  oiie&,  because  the  former  have  a  greater  surface  in  propor*^ 
tiiOlf:to  their  quantity  of  matter.  The  nuge  masses  hurled  from 
the-  idHdvith*  61  a  cannon  may  not  acquire  the  just  increase  of 
tcttipentture  in  the  whole  of  their  track. 

I  shall  now  proceed  to  investigate  the  diversity  of  tempera* 
tlure' which  obtains  at  different  latitudes  and  at  different  heights 
of  the  atmosphere.  I  am  sensible  that  on  the  first  of  these 
inquiries^,  my  speculations  are  very  imperfect ;  but  I  shall  at 
least  develope  the  principles  which  ought  to  enter  into  the  com-* 
jmtalion.  Were  the  theory  of  the  motion  of  fluids  tolerably 
complete,  the  absolute  quantities  might  be  assigned.  However^ 
soflast  is  the  intricacy  of  this  department  of  science,  that  I 
d^Nipair  of  ever  seeing  it  arrive  at  such  perfection. 
«  -The  theory  of  central  fire  has  been  consigned  to  oblivion^  and 
4lie  heat  of  the  earth  ascribed  wholly  to  the  rays  received  from 
the  wa.  We  might  thence  infer  that  our  globe  is  groVring  con* 
tinnally  warmer.  There  are  data  even  from  which  the  quantity 
.of  djis .  increase  of  temperature  can  be  -determined.  The  mean 
density  of  the  earth  is  above  four  times  that  of  water,  as  mv 
fnehd  Dr»  Huttion  has  deduced  by  ingenious  aUd  elaborate  eai«- 
cnlations  from  the  observations  made  on  the  mountain  ShehaK- 
IfesU'  ^Thie-great  density  affords  a  strong  presumption  that,  the 
globe  which  we  inhabit  is  composed  principally  of  some  metallic 
eidde^  most  probably  that  of  ironv  JBut  the  tu&X  or\XQiv\&  ^\^^ 
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times  lighter  than  mercury,  and  has  only  one-eighth  of  its  tpe* 
cific  attraction  for  heat.  Hence  the  coanges  of  temperature 
which  equal  additions  of  heat  will  produce  on  mercuiy  and  the 
fbrruginouB  oxide  are  as  eight  to  three.  I  exposed  to  the  rays  of 
the  sun  when  at  the  altitude  of  60^  the  blackened  bulb  of  a 
mercuriaP?.  thermometer  with  a  very  large  scale,  and  observed  the 
mercury  to  rise  at  the  rate  of  a  degree  in  14  seconds.  If  the 
rays  had  reached  the  bulb  without  l^ing  impaired  in  their  pas- 
sage through  the  atmosphere,  the  thermometer  would  have  nsen 
a  degree  in  1 1^^.  Wherefore  had  an  equal  ball  of  the  rust  c^iron 
been  substituted,  the  same  effect  would  require  |-  x  \V%  or  half 
a  minute  for  its  production.    But  the  quantities  of  light  which 

Spheres  receive  in  like  exposures  are  proportional  to  their  sur- 
ces,  and  consequently  the  changes  produced  in  their  tempera^- 
ture  will  be  reciprocally  as  their  diameters.  The  diameter  of  the 
^arth,  allowing  for  the  atmosphere,  may  be  estimated  in  round 
numbers  at  8000  miles,  and  that  of  the  bulb  of  the  thermometer 
was  six-tenths  of  an  inch.  Wherefore  the  time  elapsed  before 
the  temperature  of  the  earth  increases  one  degree,  must  be 

)|  X  6280  X  8000  or  844,800,000  half  minutes,  which  amounts 

to  803  years  and  238  days.  The  result  will  be  the  same  whether 
the  particles  of  li^ht  reach  the  surface,  or  are  spent  among  the 
vigours  and  clouds  of  the  atmosphere,  as  they  will  ultunately 
be  commimicated  to  the  mass  of  the  globe.  If  we  reckon  the 
distance  of  the  absolute  zero  of  the  thermometric  scale  to  be 
2000  degrees,  and  suppose  the  earth  to  have  received  all  its 
heat  from  tl\e  sun,  we  shall  find  that  the  enormous  period  of 
1,600,000  years  has  elapsed  since  the  primeval  chaos.  But  the 
earth  coiisists  of  materials  of  such  a  slow  conducting  quality 
that  probably  the  heat  i«  not  yet  equally  diffiised.  No  difference 
of  temperature  indeed  is  perceived  in  descending  our  deepest 
mines.  These  perforations,  however,  reach  not  beyond  the 
external  crust ;  far  below  them  the  cold  may  commence ;  and 
perhaps  the  genial  influence  of  the  sun  has  never  yet  penetrated 
to  the  centre.  At  any  rate,  we  may  reasonably  presume  that  the 
Superficial  parts  of  tne  ^lobe  will  be  heated  quicker  than  the 
vast  internal  mass.  The  increase  of  temperature  may,  therefore, 
exceed  a  de^ee  in  eight  centuries ;  and  as  the  same  principles 
reduce  the  distance  of  the  thermometric  zero,  they  will  likewise 
diminish  somewhat  the  period  we  have  assigned  for  the  antiquity 
of  the  primeval  chaos.* 

These  views  vnll,  I  am  afraid,  be  treated  by  some  as  chimeri- 
cal. What  relates  to  the  age  of  the  world;  I  fireely  give  up  ;  but 
the  more  I  reflect  on  the  proposition,  that  climates  are  grovmig 
gradually  warmer,  the  more  am  I  convinced  of  its  reality.  The 
telations  of  the  historians  and  the  descriptions  of  the  poets  of 

*  More  correct  calculations,  on  this  subjecf,  will  bo  found  in  the  <'  Experimental 
fttqairy  into  the  Nature  and  Propagatiuoof  Heat.'** — A. 
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antiquity  abundantly  testify,  that  through  the  whole  of  Europe, 
and  in  some  parts  of  Asia,  the  winters  were  formerly  much 
sorerer  than  in  the  present  times.  I  might  cite  many  remarkable 
passages  to  this  purpose,  were  I  not  apprehensive  of  ext^ndinff 
this  jpaper  to  an  unusual  length.  Some  late  writers  have  indeed 
admitted  the  fact,  but  have  ascribed  it  to  the  clearing  of  the 
forests,  the  draining  of  the  marshes,  and  the  general  ameuoration 
of  the  globe.  But  these  causes  evidently  wm  not  apply  to  Italy. 
That  delightful  country  is  divided  on  all  sides  from  tne  rest  of 
the  worla  by  the  sea  and  by  ridges  of  lofty  mountain^.  Its 
ancient  condition  was  flourishing  and  vigorous ;  its  modem  is 
sunk  into  insignificance  and  abject  superstition.  When  it 
formed  the  seat  of  temporal  empire,  the  wealth  which  flowed  in 
irom  the  provinces  was  mostly  spent  by  the  opulent  Romans  on 
the  cultivation  and  improvement  of  the  soil,  and  on  the  decora- 
tion of  rural  scenery,  of  which  they  were  passionately  fond. 
Besides,  we  shall  presently  be  convinced  that  the  clearing  of  a 
country  has  not  tne  smallest  ettect  in  promoting  the  general 
warmth  of  the  climate.  The  true  tendency  of  such  a  change  on 
the  surface  is  to  diminish  somewhat  the  inequalities  of  the  sea- 
sons ;  and  this  fact  may  serve  to  reconcile  tne  apparently  con- 
tradictory accounts  transmitted  from  the  ancients.  The  summers 
were  formerly  warmer  upon  the  whole  than  at  present,  though  the 
winters  were  much  colder.  Vineyards  were  cultivated  in  ^Britain 
by  the  Roman  colonies.    It  is  sufficient  for  the  perfection  of 

{lants  that  they  enjoy  the  due  heat  during  the  season  of  growth, 
n  Virginia  the  winters  are  intensely  cold ;  yet  that  country 
yields  spontaneously  many  of  the  fruits  of  a  tropical  climate. 
For  the  same  reason  some  exotic  plants  are  raised  in  open  air 
near  St.  Petersburg  which  require  the  assistance  of  artificial 
heat  in  the  vicinity  of  London.''^ 

If  the  earth  had  not  been  clothed  with  an  atmosphere,  an 
immense  diversity  of  cUmate  would  have  obtained.  The  quan- 
tities of  Ught  received  from  the  sun  during  the  revolution  of  a 
irear  at  the  Equator,  at  London,  and  at  the  Pole,  may  be  calcu- 
ated  to  be  as  the  numbers  31,  23,  and  12  ;  and  consequently  if 
thq  action  of  the  sun's  rays  were  confined  to  the  surface,  the 
parallel  of  London  must  have  been  colder  than  the  Equator  by 
616^,  and  the  Polar  regions  by  1,226^.  In  the  long  succession 
of  ages,  however,  the  portions  of  heat  received  in  different  lati- 
tudes would  gradually  penetrate  toward  the  centre,  and  mingling 
in  their  progression,  would,  in  some  measure,  temper  the  system. 
This  consideration  might  somewhat  diminish  the  above  quanti-^- 
ties,  yet  the  diversity  of  climate  would  still  be  prodigiously 

*  If  ezperiments  on  the  temperature  of  springs  or  wells  were  carefully  aade 
and  recorded,  it  would  gratify  our  latest  posterity,  who  might  thence  in|:ontrf^ 
▼ertibly  decide  whether  the  beat  of  the  globe  be  progressive.  The  common  regis* 
ters  of  the  weather  are  of  little  use  in  a  philosophical  point  of  view.  The  hei|;ht 
of  the  thermometer,  being  marked  only  at  certain  hours  of  the  day,  can  never  ^if« 
the  true  average  heat  of  the  climate. 
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^^ater  thaa  what  is  actually  observed.    Upon  such  a  sapposi** 
tion,  the  regions  of  the  nortn  would  have  been  for  ever  divided 
from  those  of  the  south,  and  each  parallel  of  latitude  inhabited 
by  a  particular  race  of  beiqgs.    Amon^  the  many  beneficial 
purposes  to  which  the  element  we  breaue  is  subservient,  this 
undoubtedly  is  one  of  the  most  important, — that  it  cherishes  the 
polar  regions  by  heat  conveyed  from  the  tropics,   which,   in 
return,  it  refreshes  by  northern  gales;  thus  labouring  assiduously 
to  maintain  a  balance  of  temperature  on  the  surface  of  the  globe. 
Such  a  view  of  the  subject  corroborates  the  general  presumption, 
^  that  the  planets  and  their  satellites  have  all  of  them  a,tmospnere8. 
It  is  a  theory  very  generally  received  at  present,  that^  the 
solar  heat  is  first  evolved  at  the  surface,  from  which  it  again  nses, 
and  dissipates  itself  through  the  atmosphere.    Conjectures  ha|^e 
been  formed  on  the  law  of  this  ascent,  and  conclusion^  then€6 
drawn  concerning  the  rate  with  which  the  temperature  diio}-^ 
nishes  at  different  altitudes.     But  were  the  principle  accurate, 
those  countries  should  be  hottest  which  enjoy  most  abimdaiiily 
a  vigorous  sun-shine.   Our  own  island  is.con&ssedly  warmer,  on 
^the  whole,  than  the  same  parallels  on  the  Continent ;  yet  the^s 
re^ons  are  generally  blessed  with  a  demand  joyous  heayep, 
whde  our  "  weeping  sky'*  is  shrouded  by  far  the  greater  part  pf 
the  yisar.  Besides,  the  rays  of  the  sun  act  most  fiercely  on  the  tops 
.of  mountains,  where  it  surely  is^  not  wanner  than  in  the  valleys 
below.     But  the  whole  theory  is  founded  on  an  erroneous  as^ 
sumption,  which  ought  long  since  to  have  been  banished  froni 
science:   I  mean  the   proposition,  that   Ught  is    transmitted 
through  a  transparent  medium  without  any  obstruction  whatr 
ever.    On  the  contrary,  near  one  half  of  all  the  Ught  which  falla 
at  the  Equator  is  absorbed  in  its  passage  through  the  atmosphere, 
and,  in  the  high  latitudes,  a  much  larger  proportion.    Inquirers 
have  commonfy  committed  another  oversight,  in  supposing  that  air 
'conducts  heat  Uke  a  soUd  body.    But  were  that  fluid  completely 
confined,  its  conducting  quahty  would  be  found  incomparahW 
^inferior  even  to  that  of  glass.  In  fact,  that  share  of  the  heat  whic^ 
is  communicated  by  the  slow  pervading  of  the  aerial  mass,  may 
.  be  totally  neglected  in  every  computation.    It  is  by  its  motion 
alone  that  the  air  transfers  and  disseminates  warmth ;  *  and  fp^ 
this  purpose  it  is  admirably  fitted  by  its  extreme  volubiUty,  and 
by  the  great  variations  produced  on  its  density  by  changes  of 
temperature.    If  that  fluid  had  possessed  these  properties  in  a 
much  higher  degree,  an  almost  uniform  warmth  would  have  pre^ 
vailed  over  the  earth.    The  wisdom  of  the  Great  Geometer  +  of 
the  umverse  is  displayed  in  the  choice  of  the  exact  proportions^ 
which,  while  they  temper  the  system,  prei^erve  the  variety  of 
climate,  and  the  gratefnl  vicissitude  of  season. 

f  I  need  ocarcely  observe  that  I  was  not  yet  acquainted  vifith  the  pulsatory 
^fSMffgy.WlitchMongB'to  the  gaseous  flaidt.T^A. 

t  I  aUiu|e  ta  |hf  fomons  rxpressipa  of  Plato,  ef«(  au  ^v^MiftCit. 
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._  it  is  OQ  undoubted  principle^  that  there  is  a  coutiBual  commu- 
i^cadon  between  the  hot  and  cold  portions  of  a  fluid  ^  and, 
therefore,  without  appealing  to  actual    observation^    we  may 
strictly  infer  a  regular  and  perpetual  circulation  of  air  between 
thie  Equator  and  the  Poles.  No  branch  of  phjrsics  is^  indeed,  so 
intricate  or  so  imperfect  as  the  doctrine  or  winds.    We  cannot 
judge  of  their  direction  with  certainty  irpm  that  which  obtains 
Hear  the  surface ;  since  it  appears  from  the  relations  of  aeronauts 
that,  in  the  higher  Regions  of  the  atmosphere,  various  and  even 
opposite  currents  exist  at  the  same  time;  the  only  discovery, 
perhaps,  if  it  deserve  that  name,  which  has  been  made  by  bal« 
toonsi    These  irregular  streams  of  air  result  from  local  and  acci- 
dental circumstances  ;  nor  is  there  any  reason  to  doubt  but  the 
feaeral  sum  of  motion  is  directed  between  the  Equator  and  the 
^ples.    The  difference  between  the  average  temperature  of  dif- 
'  fert^nt  latitudes  is  such  as  to  produce  the  exact  celerity  of  com« 
municatioii  necessary  for  maintaining  perpetuaUy  the  balance. 
The  quantity  of  heat  received  from  tiie  sun,  in  me  space  of  a 
year,  is  annually  distributed  over  the  face  of  the  globe.    Each 
place  too  must  receive  the  same  gradual  increase  of  tempera* 
ture,  otherwise  the  rate  of  aerial  circulation  would  in  time  be 
affected,  add  consequently  the  heat  differently  distributed,  whidi 
would  again  restore  the  equilibrium.    It  appears,  likewise,  that 
the  average  heat  of  places,  on  the  level  of  the  ocean,  must 
'  depend  on  their  latitude.    The  formula  which  the  celebrated 
astronom'br,   Professor  Mayer,  has  given  for  computing  that 
:  avera^ge,  answers  remarkably  well.    It  is  84^  —  62°^*,  ^  de- 
noting the  sine  of  the  latitude.    If  the  theory  of  aerial  motions 
were  perfected,  a  more  accurate  expression  could  probably  be 
discovered  from  the  principles  we  have  been   establishing.-— 
America  forms  a  curious  exception  to  the  general  rule.    Some 
pliilo^phers  have  ascribed  the  imusual  cold  which  prevails  on 
that  continent  to  the  inmiense  natural  forests,  which  exclude 
the  stm^s  rays,  and  expose  a  great  furface  to  evaporation.'* 
The  first  of  tnese  causes  should  be  set  aside ;  nor  can  any  stress 
)>e  laid  upon  the  second,  till  it  be  proved  that  the  quantity  x>f 
liumidity  evaporated  in  the  New  World  exceeds  what  is  s^ain 
precipitated  in  clouds  and  vapours,    I  am  disposed  to  assign  a 
different  reason.    Owing  to  some  causes,  which  I  will  not  pre* 
tend  tp  determine,  the  prevailing  wind  in  the  United  States  of 
America  is  the  north-wast,  which  blows  from  the  high  bleak 
territory  that  extends  from  the  Lakes  of  Canada  to  the  in- 
hospitable shores  of  the  Pacific  Ocean.    It  is  prevented,  by  the 
tall  ancient  forests,  from  sweeping  the  surface ;  and  it,  therefore, 
arrives  on  the  settlements  near  the  coast  full  charged  with  cold, 
S$imilar  effects  are  probably  produced  in  South  America.f 

f  See  particularly  an  ingenions  note,  by  my  learned  friend.  Professor  Robison^ 
Id  Dr.  Robertson*!  History  of  America.  ^ 

'  -f  This  explication,  thoi^  conftirmable  to  the  ordinary  j^rlnci^lti^  V%  m)jl^ 
pot  adminiblf ;    S(€  the  Article  Cuxatb,  alrcudy  fefcrcfdtOj^-*!^ 
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Heat  is  circulated  with  augmented  rapidity  in  sumuier  and  in 
iitrinter^  a  circumstance  which,  in  some  measure,  tempers  the  in^ 
equality  of  the  seasons.  The  quantities  of  li^ht  which  fall  in  the 
high  latitudes  during  the  long  summer  days  is  surprisingly  great. 
At  the  time  of  the  aestival  solstice,  the  luminous  matter  received 
in  the  course  of  a  diurnal  revolution  at  the  pole  exceeds  that  re- 
ceived at  the  equator  in  the  proportion  of  16  to  11.  We  might, 
therefore^  expect  the  summer  to  be  excessively  hot  in  the  pplar 
regions ;  and  this  would  probably  be  the  case,  were  not  the 
surplus  heat  expended  in  thawing  the  surface  of  an  immense  con- 
.  tinent  of  ice.  In  Siberia  and  Lapland,  the  action  of  the  sun- 
beams is  sufficient,  during  the  spring  and  part  of  the  summer, 
to  dissolve  completely  the  snow  and  ice  ;  and  nature,  released 
fromi  her  chains,  hastens  to  pour  forth,  in  gay  luxuriance,  the 
few  vegetable  tribes  that  had  withstood  me  severity  of  the 
winter.  The  heat  often  grows  oppressive,  and  engenders 
myriads  of  winged  insects,  which  oblige  the  hardy  natives  to 
retire  into  their  hovels  and  defend  themselves  with  smoke.  It 
is  the  vicinity  of  the  ocean  that  prevents  the  same  violent  heats 
and  rapid  growth  from  being  remarked  on  the  northern  extremity 
of  our  own  island.  A  body  of  water  receives  and  disperses  heat 
infinitely  quicker  than  a  mass  of  earth.* 

But  besides  the  great  circulation  of  differently  heated  air 
between  the  poles  and  the  equator,  there  is  in  every  place  a 
perpetual  communication  between  the  higher  and  lower  regions 
of  the  atmosphere.  The  latter  motion  is  incomparably  more 
perfect  in  its  effects  than  the  former.  The  air  is  as  cold  at  the 
height  of  three  miles  above  the  equator  as  at  the  pole,  which  is 
more  than  six  thousand  miles  dista:nt.  And  since  the  causes 
which  produce  a  circulation  in  the  fluid  are  concentrated  within 
so  narrow  a  compass,  they  must  maintain  an  almost  accurate 
equiUbrium.  It  is  immaterial  what  portion  of  the  air  be  heated 
first,  for  the  surplus  heat  will  instantly  be  diffused  through  the 
whole  of  the  vertical  column.  If  a  portion  of  air  ascend,  an 
equal  portion  must  descend ;  so  that  the  same  absolute  heat  will 
be  maintained  at  every  altitude.  Hence  we  may  conclude,  that 
the  temperatures  which  prevail  at  different  heights  are  recipro- 
cally as  the  specific  attractions  for  heat  due  to  air  of  the  corre- 
sponding densities.  'If  d  denote  the  rise  of  temperature  which 
dilated  air  indicates  upon  recovering  its  density,  and  2000  degrees 
be  the  distance  of  the  thermometric  zero,  we  may  deduce  the 

specific  attractioi^  of  this  rarefied  air  for  heat  to  be  ^rrr — - ,  or 

' .  gQ^     very  nearly  when  d  is  a  small  number.  Consequently,  if 

air  of  the  usual  density  be  allowed  to  expand  itself  into  the  state  here 
supposed,  its  temperature  would  sink  almost  the  same  difference, 

*  The  distinclion  between  summer  and  winter,  in  the  high  latitudes,  was  pro- 
bably'more  strongly  marked  than  even  at  present,  by  reason  of  the  greater  ob« 
liguity  of  the  ecliptic. 
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d.*  It  appears^  therefore,  that  the  fonnula  which  we  derived  from 
experiments  made  on  the  collapse  of  air  in  the  receiver  of  an 
air-pimip,  will  apply  likewise  to  the  gradation  of  cold  in  ascend- 
ing the  atmosphere.  The  density  at  the  surface  bein^  reckoned 
the  unit,  let  its  diminution  at  the  given  elevation  be  denoted  by 
X,  then  tjhe  diminution  of  temperature  on  the  ascent  will  be  in 

degrees  of  Fahrenheit  =  f  ."l     )  125  x,  which  may,  perhaps?, 

be  expressed  more  conveniently  thus,  1000  x  (^_^  )«t 

This  formula  corresponds,  as  well  as  might  be  expected,  with 
the  very  few  facts  which  I  have  been  able  to  collect.  X)t, 
Hunter  reports,  that  at  the  elevation  of  1400  yards  on  the  Blue 
Mountains,  in  the  island  of  Jamaica,  the  springs  were  18^ 
colder  than  on  the  level  of  the  shore.  The  difference  of  density, 
at  such  an  altitude  and  such  a  climate,  may  be  computed  to  be 

•137,  whence  (^  ^  ^^f^  ^  '^ ')  1000   =    19^,    which  differt 

only  one  degree  from  observation.  Lord  Mulgrave  mentions,  in 
his  voyage,  that  the  air  at  the  top  of  a. mountain  in  Spitz^ 
bergen,  1503  feet  high,  was  8°  colder  than  at  the  bottom.  But 
the  decrease   of  density  may  be  estimated  at  '057;  whence 

1000  (  ^2  -32"x  ♦o'-T  )  ~  ^*^^'  I  perceived  the  same  agreement 

in  some  trials  which  I  lately  made  on  the  springs  in  Fifeshire.  I 
must  confess,  however,  that  though  I  am  ful^  convinced  that 
the  formula  expresses  the  true  law  of  the  diminution  of  tent- 
perature  at  different  elevations,  I  still  entertain  a  suspicion  that 
the  coefficient  1000  requires  some  correction.  The  glass  re- 
ceivers which  I  employed  were  not  so  much  disproportioned  as 
I  should  have  desired ;  and  the  difference  is  so  minute,  on 
which  the  analogy  turns,  that  I  must  have  hesitated  to  publish 
the  result  without  an  appeal  to  observation. 

^  J^  J  126  Xy  the  part  -r — i— 

may  be  regarded  equal  to  unit  in  small  heights  above  the 
surface ;  and  since  the  diminution  of  density  is  in  this  cas^ 
nearly  proportional  to  the  ascent,  the  gradation  of  cold  must, 

•  Tf  greater  accaracy  be  required,  let  this  equation  be  <!ooverted  intoao  analogy, 
S000+  d:SO0O::  8000: 3000  —  ^,  then  2000  +  dz  dudid  —  »;  whence  d  —  $  « 

'      .  2QO 

2000       ,  .    When  d  =  20®,  the  correction  will  be  =»  -—r-;  and  when  d  -  SO*. 

d 

there  should  be  an  abatement  of  -—-— ,  or  somewhat  more  than  a  deirree* 

41 

f  The  formula,  which  I  have  finally  adopted  from  more  perfect  experimentf, 

(2  —  j:\ 
j,  in  which  the  expression  is  a  little  modified,  and  the  coefiicient 

•r  mvltiplier  dininished. 
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ia  <mr  climate,  amount  to  a  degree^  on  an  average,  for  every 
'220  feet.*  But  this  uniform  progression  will  not  exteo4  to  con- 
siderable elevations.  It  is  hence  easy  to  perceive  that  the 
rule  for  barometrical  measurements,  which  directs  the  whole 
^iteffvening  column  of  air  to  be  reckoned  at  the  medium  tem* 
perature  of  the  two  stations,  must  be  inaccurate;  and  the  more 
fu>,  as  the  difference  of  a  degree  produces  a  variation  of  near 
Y^th  <m  the  whole  result.  If  it  were  not  a  digression  from  the 
main  subject,  I  would  proceed  here  to  deduce  the  proper  cor^ 
rection  from  our  formula.  The  most  exact  method,  however, 
would  be  to  make  observations  with  the  barometer  and  thernuv 
meter  at  different  stages,  in  ascending  and  descending  the  moun- 
tain. I  cannot,  on  this  occasion,  help  expressing  my  surprise 
that  no  attempts,  as  far  as  1  recollect,  nave  been  made  to 
estimate  the  effects  of  humidity,  which  must  often  be  very 
great.  I  have  lately  inferred  from  theory,  and  verified  it  by  ex^ 
periment,  that  the  air,  in  dissolving  water,  expands  so  much  as 
'  to  become  specifically  hghter. '  It  would,  therefore,  be  highly 
expedient  to  introduce  the  hygrometer  in  barometrical  measurer 
ments.  ..   But  no  instrument  of  that  jkind,  yet  offered  to  the 

fublic,  is  constructed  upon  principles  that  are  unexceptionable.;!' 
shall  probably  resume  the  subject  at  another  opportunity. 
In  applying  the  formula  to  ascertain  the  cold  of  elevated  cout 
tiBents,  some  abatement  should  be  made ;  for,  in  these  cases^ 
the  communication  between  the  higher  and  lower  strata  of  th^ 
atmosphere,  being  necessarily  distant  and  circuitous,  must  b0 
impertect.  The  cumate  of  such  territories  will  evidently  partake 
of  tMt  which  they  would  enjoy  if  depressed  to  the  level  of 
^he  sea^  'Hie  heat  derived  immediately  from  the  sun,  which 
acts  principally  naar  the  surface,  being  dispersed  with  miusua^ 
slowness,  must  continue  to  accumulate,  tiU  this  very  ascendency 
produce  an  increased  circulation  of  the  atmosphere  sufficient 
henceforth  to  maintain  the  equilibrium.  Upon  the  same  prin^ 
ciples,  the  air  upon  the  top  of  a  mountain  must  be  rather  warmer 
than  at  th^  same  height  in  the  open  plain.  In  like  manner, -a 
spot  enclosed  on  all  sides  by  lofty  precipices,  but  yet  accessible 
to  the  8un*s  rays,  will  become  extremely  hot :  not  because  the 
light  is  reflected  and  concentrated  by  the  rocks,  as  some  have 
strangely  supposed,  but  because  the  circulation  of  the  air  at  the 
narrow  basin  }s  obstructed,  and,  consequently,  the  dispersion 
of  the  heat.  Such  are  the  deUghtful  vales  scattered  among  the 
Alps  and  Appennines.  If  these  recesses  of  nature  be  encircled  by 
naked  rocks,  the  effects  will  be  still  more  remarkably;  for 
^viq^ration  niQt  only  produces  cold,  but,  by  dilating  the  air,  it 
promotes  the  diffusion  of  that  influence*  .      . 

(.    *.  TbU  eitimnte  is  nithrr  too  If^r^e.    It  will  be  found  nearer  the  tratb,  to  reckon 
i^  of  cofd,  tin  FahfeobRifi  sc^e,  fi»V  every  Ifundred  yards  of  ascent.-^  A.-. 
-  -  4-'' >  ^iiufd'  not  flieo  antldpale  Umt  I  nfiould  bavc  this  jgaoii  fortanc  io  imrienc  iia 
Ipygrom^ier,  of  a  coostrucUoR  nt  once  simple  and  correct.-«->A* 
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As  the  gtekt  comtxierce  of  air  between  the  poles  and  the  eqtw- 
tor,  tempers,  as  much  as  possible,  t§ie  inequalities  of  climateii 
and  seasons,  so  the  circulation  between  the  higher  and  lower 
strata  preserves  the  balance  of  day  and  nighta  -  And  how  much 
more  complete  the  operations  of  tne  latter  motion  than  those  of 
the  former,  may  be  judged  from  this  circumstance, — that  in  our 
latitudes  there  is  smaller  difiference  of  temperature  between  digr 
and'  night  than  beiween  summer  and  ^nter>  though  in  the 
one  case '  the  sun  is  entirely  withdrawn  from  us,  though  he 
sheds  some  U^ht  in  the  other ;  not  to  mention  the  rast  dis^ 
]iroportion  of  ue  times  in  which  those  different  effects  are  pr»- 
dticed.       .-•'." 

When  the  sun  shooti^  his  rays  vertically  through  a  bright  &iiy^ 
a  very  large  share  of  them  will  reach  the  surface  of  the  earth, 
and  uiere  generate  a  heat  which  will  gpreatly  exceed  the  quantity 
Ififfused  by  the  air.  But,  in  the  evening,  the  circulation  which 
lifad  been  so  violently  eicited  by  the  meridian  heats  will  restore 
the  balance,  and  eveii  produce  an  inclination  to  the  opposite 

.  eJctrehie.  It  is,  hence,  that  the  sultry  days  of  the  tropical  coon* 
tries  are  generally  succeeded  by  evenings  comparatively  coot; 
a  circumstance  which  proves  so  dangerous  to  new-6ettle»i» 
Upon  the'whole,  however,  the  difference  between  the  heat^ene^ 
rated  at  the  surface,  and  that  at  a  certain  height  in  the  air,  is  not 
80  great  as  might  be  apprehended.    If,  in  clear  weather,  th^ 

*  gMuhd'  be  much  heated  by  a  profusion  of  rays,  it  is  likewise 
cooled  by  the  evaporation,  which  is  then  most  coilsiderable. 
When  an  efttensive  tract  affords  not  moisture,  theaccumulatioa 
of  heat,  on  the  surface,  will  be  greater.  Such  are  the  sandy 
plains  of  Arabia  Deserta.  On  the  other  hand,  the  condensatioil 
of  vapours,  whic^h  takes  place  in  die  lower  i^egions  of  the  atmo<! 
^here,  must  evolve  much  heat  in  the  vicinity ;  and  the  cloudsj 
absorbing  almost  the  whole  of  the  sun's  hght;  become  immet 
diately  warmed,  and  diffuse  their  influence  all  round.  We  are 
sensible  of  this  fact  *  *  ♦  *  *         ,   . 

[Two  or  three  concluding  sentences  of  the  Manuscript  artf 
ombrtunately  lost.]  '- 


■■    ■!'  «■  ■  ■■■  X. 
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Article  IIL 

Analysis  of  a  Specimen  of  Water,  taken  out  of  a  Boiling  Spring; 
uniting  with  the  Sea  m  the  Harbour^*  MiltOj  one  of  theGre^ 
dan  Islands  in  the  Archipelago.  By  T.  Thomson,  M.D;  F.R.Si 

The  botUfi  of  water  which  I  have  subjected  tp  analysis  was 
put  into  my  hands  about  two  years  ago,  by  iM  Rev,  Mr.  Holme, 
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of  Cambridge,  who  informed  me  that  it  was  taken  at  the  spot  by 
Mr.  Crystal.  I  was  obliged  to  leave  London  shortly  after  I  got 
the  specimen,  and  was  not  again  in  possession  of  a  laboratory 
till  last  winter,  when  I  subjected  it  to  the  requisite  trials  to  asoNi* 
tain  its  composition. 

I.  Properties  of  the  Water. 

The  water  wai3  transparent,  but  there  was  a  slight  blaok 
flocky  sediment  at  the  bottom.  It  had  the  smell  of  sulphuretted 
hydrogen  gas ;  but  the  smell  was  not  much  stronger  than  that  of 
St.  Bernard's  Well,  near  Edinburgh.  Its  taste  was  strongly 
saline ;  but  without  the  bitter  impression  yielded  by  sea  water;  > 

The  specific  gravity  at  60®  was  1*0331 . 

II.  Action  of  Reagents. 

1.  Muriate  of  barytes  threw  down  a  copious  white  precipitate 
which  was  not  redissolved  by  nitric  acid.  Indicating  the  pre- 
sence of  sulphuric  acid. 

2.  Nitrate  of  silver  threw  down  a  copious  curdv  white  precipi-r 
tate,  which  blackened  on  exposure  to  the  hght.  Indicating 
muriatic  acid. 

3.  Oxalate  of  ammonia  threw  down  a  copious  white  precipir 
tate.     Indicating /ime. 

4.  A  portion  of  the  liquid  freed  from  hme  by  means  of  oxalate 
of  ammonia  was  mixed  with  some  carbonate  of  ammonia,  and 
then  a  drop  of  phosphoric  acid  was  added ;  but  no  precipitate 
nor  cloudiness  was  perceptible.  Hence  the  water  contained  no 
magnesia. 

-  5.  A  portion  of  the  water  concentrated  by  evaporation  was. 
acidulated  with  tartaric  acid,  and  set  aside  for  24  hours ;  but  no 
crystals  of  bitartrate  of  potash  made  their  appearance.    Hence 
the  water  contained  no  potash. 

6.  Neither  pure  potash  nor  quicklime  when  added  to  the 
water  occasioned  any  evolution  of  ammoniacal  fumes.  Hence 
the  water  contained  no  ammonia. 

6.  Neither  prussiate  of  potash  nor  sulpho-chyazate  of  potash 
occasioned  any  change  oi  colour.  Hence  the  water  contained 
no  iron.  . 

8.  The  addition  of  sulphuric  acid  occasioned  no  effervescence. 
Hence  the  water  contained  no  carbonic  acid  and  no  carbonate. 

9.  The  water  blackened  silver,  and  threw  down  acetate  of  lead 
of  a  dark  brown  colour.  It  contained,  therefore,  sulphuretted 
hydrogen. 

From  these  preliminary  trials,  I  concluded  that  the  saline 
constituents  of  the  water  were  the  following  i 

1.  Sulphuric  acid.  4.  Soda. 

2.  Muriatic  acid.  5.  Lime.  £ 

3.  Sulphuretted  hydrogen. 
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IIL  Analysis. 

.  -1.  Five  hundred  gr.  of  the  water  were  evaporated  to  dryness^ 
and  the  saline  residuum  exposed  to  a  heat  of  about  500^.  It 
weighed  22|.  gr. 

2.  From  a  bottle  of  water  which  had  been  taken  out  of  the 
boiling  springy  and  which  had  remained  in  my  possession  for 
nearly  two  years,  I  had  no  reason  to  expect  any  great  quantity 
of  sulphuretted  hydro^n  ^as.  I  put  12  cubic  mches  of  it  into 
a  smab  retort,  and  boiled  it  for  nearly  an  hour.  The  gas  extri- 
cated did  not  amQunt  to  a  quarter  of  a  cubic  inch ;  and  of  this 
only  a  small  proportion  was  sulphuretted  hydrogen.  The  tube 
containing  this  gas  beiiig  wide,  I  did  not  attempt  to  determine 
the  exact  proportion  of  this  gas  that  had  been  extricated ;  but 
was  satisfied  with  ascertaining  that  the  quantity  was  quite 
trifling. 

8.  From  600  gr.  of  the  water,  the  sulphuric  acid  was  precipi- 
tated by  means  of  muriate  of  barytes.  The  sulphate  of  ibaryteA 
after  being  washed  and  dried  in  a  red  heat'  weighed  1*12  gr. 
Indicating  0'38  gr.  of  sulphuric  acid. 

4.  From  600  gr.  of  the  water  the  lime  was  precipitated  by 
means  of  oxalate  of  ammonia.  •  The  oxalate  or  lime  obtainea 
weighed  4*94  gr.  It  was  heated  to  redness  in  a  covered  plati«- 
nmn  crucible,  mixed  with  sulphuric  acid,  and  then  exposed  for 
some  time  to  a  strong  red  neat.  The  sulphate  of  lime  thus 
obtained  weigljed  3*67  gr.     Indicating  1*64  gr.  of  lime. 

6.  Five  hundred  gr.  of  the  water  which  had  been  freed  from 
their  sulphuric  acid  and  their  lime,  by  the  methods  indicated 
above,  were  evaporated  to  dryness,  and  the  remaining  saline 
mass  fused  in  a  platinum  crucible.  It  now  weighed  21'6o  gr.  and 
was  common  salt. 

IV.  Conclttsions from  the  Analysis. 

I  have  no  doubt,  from  the  observations  made  by  Dr.  Murray, 
in  his  paper  on  the  analysis  of  sek  water,  that  all  the  sulphunc 
acid  which  I  obtained  existed  in  the  water  in  combination  with 
^oda ;  and  that  all  the  lime  was  combined  with  muriatic  acid. 

Now  an  atom  of  sulphuric  acid  =  6,  and  an  atom  of  soda 
cs  4.  Therefore  we  have  6:4::  0-38  :  0*304  =  soda  in  combi- 
nation with  the  sulphuric  acid.  Of  course  the  sulphate  of  soda 
-(supposed  destitute  of  water)  in  600  gr.  of  the  water  amounts  to 
0-684  gr. 

An  atom  of  Unre  weighs  3*626,  and  an  atom  of  muriatic  acid 
4*626.  Therefore,  for  the  muriatic  acid  xmited  to  the  lime,  we 
have  3*626  :  4*626 ;:  1*64 :  1*965  =  muriatic  acid  in  combination 
with  the  Ume.  Hence  the  muriate  of  lime  in  the  water,  suppos- 
ingit  anhydrous, amoimts to 3*506  gr. 

The  whole  of  the  common  salt  obtained  by  evaporating  the 
500  gr.  of  water,  freed  from  their  sulphuric  ac\d  axvdiXJcvfeYcXvcaa. 


did  noty  previoos  to  the  analysis,  exist  as  such  in  the  water ;  for 
the  sulphate  of  soda  was  eonverted  into  muriate  of  soda,  and 
existed  as  such  in  the  21*58  gr.  of  common  salt.  Now  O304  gr* 
oT  soda  i^aire  0*352  gr^  of  muriatic  acid  to  convert  it  into 
common  salt ;  so  that  the  common  salt  which  must  be  subtracted 
from  the  residue  amounts  to  0*G5iS  gr.  Hence  the  common  salt 
contained  in  500  ^.  of  the  water  amounts  to  20*924  gr. 

Thus  the  anhydrous  salts  contained  in  500  gr.  of  the  water 
firom  the  boiling  spring  are  the  following  : 

Common  salt .,. 20*924  ? 

Muriate  of  lime • , .  • 3*505         >    .  1 

,  Sulphate  of  soda 0*684 

25113 

Upon  conmaring  the  quantify  obtained  by  the  analysis  with 
d)[e  weight  of  salts  as  deduced  from  the  direct  evaporation  of ,% 
portion  of  the  water,  it  will  be  seen  that  the  ahsuytical  rescd^ 
exceeds  the  otlier  by  2*453  gr.  This  difference  is  j^rofyMf' 
owxkff  in  part  to  the  too  rapid  evapora,^on  of  the  water  in  iah  open 
"^essety  which  doubtless  occasions  a  loss ;  but  I  thidk  it .  not 
nnprobable  that  a  portion  of  the  muriate  of  lime  might  have  beeni 
decomposed  'or  carried  off  by  the  sudden  application  of  a  strong 
lieat  to  the  salt.  In  the  analytical  processes,  the  heat  w|au^ 
appUed  much  more  slowly,  and,  thereiore,  the  results  ate  mpte 
to  be  depended  on. 

The  saline  constituents  of  this  water  differ  in  several  respectal 
from  those  of  sea  water.  They  are  more  abundant,  amo^tixlg 
to  five  per  cent,  whereas  those  in  sea  water  do  not  exceed  4*5 
per  4[^ent.  This  difference  is  indicated  by  the  specific  gravity  of 
the  water  which  is  considerably  greater  than  that  of  sea  water! 
Another  remai^able  diffejrence  is  the  absence  of  the  mi^esiau 
satts,  which  constitute  so  remarkable  a  constituent  in  sea  water! 
Tnxe  proportion  of  sulphate  of  soda  is  also  considerably  less,  and 
|bat  of  muriate  of  lime  considerably  greater  than  in  sea  water.  -' 
'  These  circumstances,  together  with  the  presence  of  sulphurate 
ted  hydroeen  gas,  can  leave  no  doubt  that  the  boiUng  spring'^ 
whose  andysis  I  have  given  in  this  paper,  is  quite  different  fitbm 
isea  water.  "-^ 

I  regret  that  I  cannot  lay  before  my  readers  any  informay 
tibn  respecting  the  nature  of  the  island  in  which  uie  spritkg' 
occiu*s.  Toumefort  mentions  ];)oiling  springs  in  the  bariTour  <» 
Milo,  and  describes  the  island  as  abounding  in  sidphur  and  irori 
nqines ;  but  I  presume  Milto  is  a  different  island  from  Miloy 
i^ough  Toumefort  takes  no  notice,  of  it.^ 
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ARTICLE   IV, 

'  '■  Oti  Native  Hyirom  Alumnate  ofLead^  ot  Plomb-Oomme:    ' 

By  James  Smithson/Esq. 

Paris,  May  ^,  1819. 

I  3E.E  ia  the  Annals  of  Philosophy  for  this  months  which  I 
have  very  lately  receivea,  aB  analysis  by  M.  Berzelius  of  the. 
mineral  which  was  formerly  known  here  under  the  name  of 
'*  piomb  gomme/^ 

The  firstcUscovery  of  the  composition  of  tliis  singular  substance 
belongs,  however,  to  my  illustrious  and  unfortunate  friend,  and 
indeed  distant  relative,  the  late  Smithson  Tennant.  He  ascer« 
tained  when  last  at  Paris,  on  pieces  furnished  him  by  M.  GiUet 
de  Laumoni,  that  it  was  a  comnination  of  oxide  of  lead,  alumina^ 
ajjA.w^ter. 

\.  4^  that  time  I  received  a  small  specimen  of  this  rare  ore  firqop^ 
Mvde  I(Aumont,  accompanied  with  a  label,  .of  which  the  follow* 
mg;  .i»  a.  copy  : 

^^, 'Hydrate  d'alumine  et  de  plomb  reconnu  par  Mr.  Tennan^^ 
4u.  Huelgoaty  pr6s  PouHaouen,  en  Bretagne  (Finistere)  qui  parott 
etri^  la  meme  substance  decrite  par  Rome  de  ITsle,  torn,  iil,  de  bL 
Criatallographie,  p.  399,  comme  plomb  rouge  en  stalactite. 
* ,  *f  J'en  ai  dit  quelques  mots  en  Mai,  178o,  dans  le  Jouijial  dp. 
PhWque,  p.  386,  V.  16." 

This  ore  is  of  a  yellow  colour ;  it  otherwise  bears  so  great  a 
resemblance  to  the  siUceous  substance  found  near  Frankfort  on 
thJs.Mein,  culled  Miillen  glass,  that  it  might  be  mistaken  for  it* 
,  jSuddenly  heated,  it  decrepitated  violently ;  but  heated  slowly^ 
jt  became  white  and  opaque.  The  utmost  fire  did  not  appear  to 
fuse'it,  or  produce  any  fmrther  alteration  in  it. 

It  dissolved  readily  in  borax  into  a  colourless  tr^sparent  glai^ 
but  no  reduction,  of  lead  took  place.  Not  having  any  carbonate 
cf  soda  at  hand,  I  added  a  particle  of  nitre,  whose  defiagrJBit].p^ 
producing  potash,  lead  was  revived. 

A  bit,  which  had  been  made  white  by  ignition,  being  wetiied 
with  nitrate  of  cobalt  and  again  ignited,  became  blue. 

Heated  in  a  glass  tube  over  a  candle,  it  decrepitated,  became 
opaque  and  whit^,  and  water  subUmed. 

Mr.  Tennant  mentioned  to  me  a  sort  of  explosion  occasioned 
by  the  sudden  expulsion  of  the  water,  and  characteristic  of  this 
ore,  which  took  place  when  it  was  heated  at  the  blow-pipe.  With 
the  very'  minute  particles  I  have  tried,  no  effect  of  this  sort  wiui 
{>erceived. 

*  The  above  characters  will  prove  sufficient,  I  apprehend,  jb^ 
|nake  this  substance  known  when  met  with. 
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Article  V. 

On  Centrifugal  Force,  and  the  Upright  Growth  of  Vegetables. 

By  Mr.  Henry  Meickle. 

(To  Dr.  Thomson.) 

SIR,  London,  JToySft,  IS19. 

In  your  number  for  April  last,  the  Rev.  Patrick  Keith  advances 
some  objections  to  the  hypothesis  of  T.  A.  Knight,  Esq.  to 
account  for  the  direction  of  the  radicle  and  germen.  IdO'iiot 
pretend  to  decide  in  favour  of  either  side  of  the  question,  but 
only  beg  to  make  some  brief  remarks  on  the  effects  of  gravitit- 
tion,  and  on  Mr.  Keith's  singular  ideas  of  a  centrifugal  force 
produced  by  rapid  circular  motion.  Mr.  Keith,  in  pages  26& 
*and  254,  seems  to  hold  out  that  the  centrifugal  force  acts  in  th^ 
direction  of  a  tangent  to  the  orbit,  and  not  directly  from  flie 
centre.  Now  this  notion  seems  peculiarly  his  own,  and  admitii. 
ting  that  it  were  correct,  some  curious  consequences  wontd 
necessarily  follow.  For  instance,  if  it  acted  forward  ih  this 
direction  of  the  tangent  (as  is  implied  in  his  assertion)  it  mnat 
tend  to  accelerate  the  motion,  nut  since  centrifugal  force  ill 
itself  the  result  of  motion,  it  and  the  motion  would  mutually  tend 
to  assist  each  other  sine  limite ;  so  that  a  body  once  set  a  m(mn^ 
in  a  circle  would  not  only  persevere  in  its  motion,  but  be  accele- 
rated ad  infinitum ;  and,  of  course,  neither  so  much  time  would 
have  been  wasted,  nor  so  many  brains  cracked  or  rendered  worse 
than  love-sick  with  the  delusive  and  idle  search  after  the  vain 
chimera  of  a  perpetual  motion. 

To  estabhsn  the  well-known  fact  that  the  centrifugal  force  acts 
directly  from  the  centre,  nothing  more  is  necessary  than  to  attend 
to  the  simple  experiment  of  whirling  a  sling  around  the  head  ;  or 
indeed  any  weight  attached  to  the  one  end  of  a  string,  while  the 
other  is  held  in  the  hand,  giving  the  weight  a  whirling  motion,  is 
sufficient  to  put  it  past  the  possibilitjr  of  a  doubt. 

When  a  body  is  reUeved  from  moving  in  a  circle,  its  flying  off 
in  a  tangent  is  in  perfect  harmony  with,  nay  a  consequence  of, 
the  centrifugal  force's  acting  directly  from  the  centre.  But  it 
wotild  be  presumptuous  in  me  to  enlarge  on  a  9ubJQct  so  ably 
handled  in  the  numerous  works  on  the  Taws  of  motion  and  com- 
position of  forces.  Had  Sir  I.  Newton  held  any  other  opinion, 
ne  might  have  had  the  opportunity  of  seeing  his  immortal  System 
of  the  Universe  safely  interred  long  before  his  death. 

I  do  not  see  how  gravitation  could  have  had  any  effect  on  the 
vertical  wheel  at  all ;  for  although  this  power  is  regardless  of 
motion,  and  acts  without  ceasing,  yet  its  solicitations  are  not 
instantaneously  obeyed,  but  require  time  to  produce  any  sensible 
effect.  No  sooner,  therefore,  had  gravitation  desired  a  particle 
to  move  in  any  one  direction  than  it  instantly*itself  recalled  the 
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mandiSLtey  by  reason  of  the  rapid  revolution  of  the  wheel.  Gravi- 
tation, therefore,  could  haye.no  sensible  effect  on  the  vertical 
wheel ;  but  it  would  appear,  that  when  the  horizontal  wheel  made 
80  revoIuticHia  per  minute,  the  Centrifugal  force  was  just  equal- to 
gravity. 

Indeed  if  the  length  of  the  radicle  bore  any  considerable  pro- 

Ktioh  to  the  radius  of  the  horizontal  wheel,  it  ought  to  have 
na  bttle  curved,  or  more  horizontal,  toward  the  extremity  ; 
but  the  reverse  would  take  place  with  the  direction  of  the  germen. 
Had  great  attention  been  paid  to  the  direction  of  the  growth,  it 
would  probably  have  been  found  a  little  pointed  backward  from 
the  radiufl  in  both  wheels,  in  consequence  of  the  resistance  of 
the  air. 

I  have  often  observed  in  the  growth  of  wood,  that  when  a  treo 
did  not  stand  upright  but  leaned  to  a  side,  the  annual  growths 
or  tubular  coatings  were  much  thicker  on  the  under  than  upper 
side.  In  branches  shooting  out  horizontally,  the  difference  was 
■tili  more  remarkable ;  bift  this  is  sometimes  counteracted  by 
another  circumstance — that  when  trees  are  very  crooked,  the 
hollow  side  of  a  turn  fills  up,  or  grows  much  more  rapidly  than 
^M  round  side ;  so  that  the  juices  seem  disposed  to  take  the 
shortest  rpad.  This  appears  to  be  the  reason  why  some  sorts  of 
trees,  though  extremely  crooked  when  young,  gradually  straightev 
•s  they  advance  in  years.  I  am.  Sir, 

Your  most  obedient  servant, 
,  Henry  Meikle. 

P.  S.-*-There  is  still  something  inaccurate  about  the  mean 
degree  of  latitude  deduced  from  Col.  Lambton's  measurements^ 
contained  in  your  number  for  March..  From  the  table  there 
given,  it  appears  to  me  that  the  degree  at  the  htitude  of  45^ 
(usually  taken  as  the  mean)  is  69*0361  miles,  or  69.^  nearly, 
whidi  IB  still  further  firom  694-,  ^ban  the  former  number.    H.  M. 

*^*  The  length  of  a  degree  of  latitude  at  45®  given  by  Col. 
Lambton  is  60761-8  fathoms  =  69-036  miles  (the  number  69-080 
is  by  an  error  of  the  press  for  69*036).  When  I  said  that  the 
mean  length  of  a  de^ee  of  latitude  was  nearly  69-;^  miles,  I 
meant  for  Great  Britain,  and  particularly  for  London.— T. 
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Article  VI. 

Accmnt  of  a  newly  dkcavered  Vari^y  of 'Green  Fluor  Spar^  of 
very  uncommon  Beauty y  and  with  remarkable  Properties  of 
Colour  and  Phosphorescence.  &f  Edward  Daniel  Claike, 
LL.D.  Professor  of  Mineralogy  in  the  University  of  CtnOk 

-  brid^,  Member  of  the  Royal  Academy  of  Sciences  at  Beifin,' 
i^.  m  a  Letter  to  the  Editor  of  the  Annals  of  Philosophy.     ' 

(To  Dr.  Thomson.) 
BIR, 

I  AVAIL  myself  of  the  first  moment  of  leisure  granted  at  ^ 
close  of  my  annual  course  of  lectures  in  this  University,  to  fulfil 
my  promise  of  sending  to  you  an  account  of  the  Durham  Fhior; 
or  which  I  have  received  speciinens  surpassing  in  miBLgnificence 
and  in  the  beauty  of  their  crystaUizations,  any  mineml  substant^ 
I  have  ever  before  seen.    I  am  indebted  to  the  Rev.  G.  Peacotk^' 
M.A.  Fellow  of  Trinity  College ,  Cambridge y  not  only  for  maki|(^' 
-  me  acquainted  with  all  the  circumstances  of  the  discovery,  but 
also  for  having  had  the  goodness  to  procure  for  me  the  speci-^' 
mens  to  which  I  allude.    The  same   gentleman,  from  notes 
wcitten  upon  the  spot,  has  also  supplied  me  with  materials  for 
making  the  present  communication.    The  name  of  the  mine/ 
whence  this  singular  variety  of   the  Jluate  of  lime  has  been 
obtained,  is  Miadlehope  Shields:  it  is  the  property  of  Colonel- 
Beaumont  ;  and  it  is  situate  about  1-^  miles  to  tne  north  of  the 
Village  of  West  Gate,  in  Weardale,  in  the  county  of  Durham  t 
about  six  miles  to  the  tres^of  the  town  of  Stqnhf^e.    Tliis  mine 
has  been  worked  with  great  success  for  a  considerable  time ;  l)u( 
it  was  only  during  three  months  of  the  autumn  of  1818  that  thik^ 
Jbeautiful  mineral  was  obtained  in  any  considerable  Bbundanc€(> 
llie  excavations  have  since  that  tiiae  been  partially  intemipt^V' 
19  consequence  of  the  vein  crossing  another  vein,  which,  is  ^StA*^^ 
property  of  a  company  of  miners,  who  are  known  in  that  countj^: 
bjf  tKe  name  of  the  London  Lead  Company.    They  aCre  no#| 
employed  in  driving  a  level  through  the  intersecting  vein,  ax^d  |j^'^ 
sinki])g  a  shaft,  for  the  more  effectual  ve^tilat^o^  of  the  mine.    '^ 
I  The  nder  of  the  vein  (a  provincial  term  ^esigjaatipg  the  sub-* 
stance  wherewith  the  vein  is  principally  filled)  is  a  darkbufi-'* 
coloured   magnesian    limestone;    sometimes   of  a  very  friable' 
texture  ;  wliich  is  accompanied  by  masses  o(Jluor  spar;  soma-  ' 
times  cubical,   and  sometimes  amorphous ;    of  different  hues, 

freen,  purple,  and  white ;  all  of  which  are  not  unfrequently  exhi- 
ited  in  the  same  mass ;  the  white  occupying  the  centre,  the 
green  appearing  towards  the  external  suriace,  and  the  purple 
tinging  the  intermediate  parts  ;  but  it  is  only  in  ^ejlats  (i.  ef. ' 
large  openings  or  cavities)  of  what  is  called  the  eleven  fathom, ' 
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iOr  great  limestone,  that  ^e  finely  crystallized  and  transparent 
fiuor^ar  is  found.  These  cavities  are  invested  with  the  sub- 
stance (^  the  vein,  wad  ihejlitor  is  there  found  cofupletely  cover- 
ing the  sides ;  they  are  generally  of  inconsiderable  extent^  bi^t 
sufl^ciently  capacious  to  admit  a  man  standing  upright  withii^i 
t^cfii)ii;ty.  The  Jiuor  is  there  sometimes  accomjpanied  by  cuhic^j 
and  dodecahedral  crystals  of  the  suJphuret  of  lea4  {galena)^  and 
sometimes  by  a  little  quartz;  but^  I  believe,  by  uq  oth^ 
substance. 

The  vein^tuffot  the  intersecting  vein  is  a  coarse  kind  oi purple 
fiuoT  and  calcareous  spar ;  but  although  the  workings  for  tnis 
vein  have  been  carried  within  50  yards  of  ithe  main  deposits  of 
the  green  Jiuor  in. the  other  mine,  and  in  the  same  limestone  (the 
richest  of  all  tixe  metalliferous  limestones  of  this  country)  po 
similar  substance  has  been  observed.  The  only  metalUc  sub- 
stai^ce  ever  found  in  these  veins  is  the  common  mlphuret  of  lead, 
colled  lead-glance^  q^  galena ;  no  copper  has  been  dis^^overed  ip 
the  mines  of  W^ardale, 

Plate  ^ClY  is  a  sketch  of  the  situation  of  the  gr^en Jiuor  mine, 
showing  also  the  manner  of  its  intersection  by  the  London  Lea^ 
Company's  Mine. 

.  Having  thus  stated  the  geo^ra/^Atca^i^o^Yian  and  AoitVa^  of  Ihis 
Jiuor,  I  will  now  proceed  to  detail  its  mineralogical  characters. 

The  finer  crystals  are  perfectly  transparent.  Their  colour  by^ 
transmitted  . Ught  is  an  intense  emerald  green ;  but  by  reflected 
Hght,  the  colour  is  a  deep  sapphire  blue;  and  this  remarkable 
ch^uracter  causes  such  a  play  of  the  green  and  the  blue  light  to  a 
person  r^arding  these  crystals,  that  at  first  sight  he  is  unable  to 
say  which  caui^s  the  more  beautiful  appearance,  and  to  which 
of  these  hues  their  real  colour  ought  to  be  referred.  Some  of 
ihe  crystals  are  of  such  magnitude  that  their  meyor  diameter '. 
mangures  two  inches,  but  it  rarely  exceeds  one  inph.  .1  have 
gfdd  major  diameter,  because  many  of  them  wceparfiUekmipedans, 
witl^  or  without  bevelled  edges;  their  surface  most  beautifully  exhi- 
biting the  lines  of  decrement,  formed  by  the  lamines  of  superposition 
upon  the  ptiinaiy  nucleus..  These  parallelopipedons  are  univer-^ 
sally  accon^paiiied  with  twin  crystals,  which  sometimes  exhibit 
a  solid  angle,  salient^  above  the  fieu^  of  the  original  crystal ;  and 
sometimes  one  neaily  as  large  as  the  crystal  in  which  it  is 
imbedded;  the  ^superior  edge  of  the  imbedded  crystal  being 
always  inclined  at  Uie  same  angle  (somewhat  less  than  30^)  to 
the  nice  of  the  other ;  and  its  lines  intersect  the  plane  of  the 
original  crystal  in  Unes  which  make  when  produced  nearly  equal 
angles  with  the  edges  or  sides  containing  that  angle  towards 
which  the  prominent  edge  of  the  twin. crystal  decunes.  The 
twin  crystal  always  ^place^  the  parts  of  the  edge  which  it 
intercepts,  so  that  ^ey  are  never  in  the  same  straight  Une,  and 
rarely  in  the  same  plane ;  aiid  this  character  in  the  crystallizatiooL 
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of  this  remarkable  variety  of  the  Jtuate  of  lime  adds  greatly  to 
th6  peculiar  play  of  light  and  beauty  of  the  specimens.  ' 

Until  these  crystals  were  sent  to  Cambridge  I  had  never  seen 
iSrystaiUizedJluate  of  lime  in  the  form  of  parallelopipeds,  neith^ 
does  Mr.  Jameson,  in  his  valuable  work  on  mineralogy^  mention 
any  such  form ;  *  their  major  diameter  is  to  their  minor  diameter 
as  three  to  two.  The  other  forms  exhibited  by  the  somejlubr  is 
the  cubic,  with  or  without  bevelled  edges.  The  miners  irt 
assured  of  the  neighbourhood  of  cavities  lined  with  crystals  bjj^ 
the  increasing  hardness  of  the  substance  of  the  vein. 

This  kind  otjluor  is  also  remarkably  distinguished  from  ev6rjr 
other  variety  by  its  phosphorescence;  wnich  is  such  that  it  becomes 
visible  in  a  dart  room  simply  by  placing  a  large  crystal  in  wot^ 
heated  nearly  to  the  boiling  temperature.  But  to  exhibit  itb 
phosphorescence  in  perfection^  it  is  necessary  to  reduce  the  mineiti 
to  powder  in  a  mortar^  and  then  scatter  its  particles  upon  the 
surface  of  an  iron  plate,  heated  nearly  to  redness./  It  th^fa 
phosphoresces  with  a  violet-coloured  light.  Mineralogists  Whb 
nave  added  to  the  nomenclature  of  the  varieties  ofjiuor  by  the 
introduction  of  the  word  chlorophane  (as  apphed  to  the  substance 
which  emits  a  green  li^ht  when  heated)^  may,  if  they  choos^, 
call  the  Durham  fuor  by  the  name  of  cyanophane.  Its  other 
characters  are  those  which  are  common  to  evdry  variety  of  the 
cirystallized^tia^e  of  lime.  Its  specific  gravity,  estimated  in  His- 
tilled  water  at  a  temperature  of  66  of  Fahrenheit,  equals  3*14. 
Before  the  blow-pipe,  when  supported  on  platinum  foil,  it  decree 
pitates,  beautifully  phosphoresces,  loses  its  colour,  becomeB 
iiighly  limpid,  and  is  ultimately  reduced  to  an  opaque  white 
enamel.  Upon  charcoal,  its  fusion  is  more  readily  accomplished; 
the  results  being  the  same.  When  first  brought  from  the  nune, 
it  is  extremely  fragile;  but  (notwithstanding  its  natural  brittle 
ness.  and  inferior  hardness)  when  properly  desiccated,  owing  to 
the  intensity  of  its  fine  green  colour,  it  is  probable  that  lapidftri'^ 
will  cut  and  sell  its  transparent  crystals  as  spurious  imitations  of 
euclase  or  emerald.     I  remain^  Sir,  faithfully  yours, 

Cambridge,  May  10,  1819.  EdWARD  "DaNIEL  ClARKI^'.  - 

P.  S.  TTie  crystals  sometimes  form  two  parallelopipeds,  having 
.  a  common  soUd  angle ;  in  this  case  the  twin  crystal  is  found  fit 
the  re-entrant  angle,  and  its  superior  edge  declines  towards  ttxe 
common  angle;  although  not  always  directly.  Some  rou^h 
crystals,  which  are  not  highly  transparent,  are  marked  wjth 
8mall  cavities,  in  the  form  of  the  inferior  pyramid  of  a  regular 
octahedron. 

*  See  Jameien't  Minefaiogy*  vol.  ii.  p.  222.  Edinb.  1816.  Amon;:  the  remark- 
able instances  of  crystallization  exhibited  by  the  Jluate  of  lime,  there  is  one 
preserved  in  the  Woodwardian  Collection  at  Cambridge,  exhibitlOf;  an  octoAedren 
formed  by  the  Juzta-positiou  of  cuhe$.  I  possess  crystals  of  Siberian fiuor  with  26 
sides. 
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Article  VIL 

Remarks  on  the  Combination  of  Acids  with  Bases  and  indifferent 
Substances,    By  Dr.  F,  Sertiimer,  of  Einbeck.* 

In  both  my  dissertations  on  opium^  morphia  and  meconic 
acid,  there  occur  some  conclusions  respecting  the  compoimds 
which  the  acids  form  with  indifferent  substances^  To  these  I 
was  led  by  observations  not  generally  known,  though  I  did  noit 
laeatioa  them.  I  shall  here  give  a  short  account  of  these 
obftervations.  In  1806  I  found,  during  a  series  of  experiments 
refipecting  the  formation  of  sulphuric  emer,  and  which  appeared 
to  me  inexpUcable,  according  to  the  usually  received  theory,  thaj: 
4W^[»tiuric  acid,  when  simply  mixed  with  alcohol,  unites  to  it,  and 
iavoas  a  peculiar  acid  which  cannot  be  decomposed  by  any  saline 
Jiasis,  to  which  I  gave  the  name  of  prot-oinothionic  acid  (first 
4ulfhuretted  wine  acid).  By  considering  this  substance  as  an 
iatii^ate  compound  of  the  acid  with  the  alcohol,  which  cannot 
again  be  decomposed  by  heat,  the  nature  of  it  becomes  sufficiently 
evident.  Now  as  nothing  more  is  necessary  but  a  small  spark  to 
set  fire  to  a  great  quantity  of  combustible  matter,  this  observajtiou 
in  like  manner  carried  me  speedily  a  great  deal  further.  I  easily 
•coajectured  and  speedily  ascertained  that  the  powerful  acids  are 
capable  of  uniting  not  merely  with  alcohol,  but  with  other  oxganio 
bodies,  as  sugar,  gum,  tallow,  when  cautiously  treated,  and  of 
ibrming  with  them  acids  more  or  less  durable,  and  in  many 
respects  remarkable,  though  hitherto  entirely  overlooked.  By  these 
observations  the  field  of  chemistry  was  enlarged  in  a  practical  and 
jiheoretic  point  of  view.  It  deserves  attention,  and  is  yeiy 
•characteristic,  that  no  reagent  indicates  a  trace  of  the  su1> 
stances  of  which  these  new  acids  are  composed ;  .  that,  for 
example,  in  oinothionic  acid,  and  its  salts,  neither  solutidns  of 
lead  nor  bsurytes  indicate  die  presence  of  sulphuric  acid  by 
Tendering  the  liqfaid  muddy.  Several  chemists  have  in  fact 
made  experiments  with  these  acids  and  their  salts ;  but  they 
have  drawn  wrong  conclusions  respecting,  them. 

Prof.  Trommsdorff  has  lately  discovered  and  made  known  a 
;tr^e  direct  compound  of  alcohol  with  vegetable  acids*  This,  a^ 
'•fiur  as  my  knowledge  reaches,  is  the  first  time  that  such  a  com- 
pound, which  unites  with  the  saline  bases  without  undergoing 
'decomposition,  has  been  thought  of.  The  strong  mineral  acids 
XJombine  with  it  more  ea8.1y,.a8  they  ate  capable  of  driving  off 
the  <^oric ;  for  alcohol  is  a  thermate ;  or  a  compound  of  true 
alcohol  and  heat.  With  the  hydrates  the  combinations  take 
j>lace  more  readily ;  because  in  them  the  water  is  not  combined 
«o  firmly  as  the  .calonc  is  in  the  thermates.    A  circumstance, 
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howefver,  occurs  in  this  case,  which  I  shall  take  another  opportu^ 
nity  of  explaining. 

The  Ugnt  produced  by  these  observations  goes  further,  and  at 
once  withdraws  the  veil  from  many  phenomeaa  hitherto  inexpli- 
cable ;  as,  for  example,  the  formation  of  ether  and  starch  sugar; 
and  shows  us  that  tney  are  the  consequence  of  the  mutual  action 
of  the  siibstances  on  each  other,  it  has  been  supposed  that 
alcohol  is  capable  of  neutralizing  acids  just  as  the  saline  baMt 
do ;  while  cnemists  overlooked  the  true  compounds  of  alcohd 
with  acids,  substituting  for  them  the  ethers  ;  and  pushing  this 
view  of  the  subject  founded  on  false  premises  still  further,  thiy 
compared  these  combinations  with  those  of  the  saline  bases,  and 
considered  them  as  similar.  It  is  an  axiom  founded  on  theoiy 
and  observation,  that  an  indifferent  substance,  as  water,  hydro- 

Sen,  sulphur,  alcohol,  azote,  8lc.  (and  still  less  an  acid  sobstanoe) 
ocs  not  possess  the  characters  of  a  saline  basis,  and  is,  there- 
fore, incapable  of  completely  depriving  an  acid  of  its  acid 
properties.*  The  substance  proauced  l>y  the  union  of  suoh 
Dooies,  according  to  the  laws  by  which  elementaryimlMtanoes 
miite,  should  be  always  acid;  and  this  accordingly  is  what  happens; 
for  the  property  of  neutralizing  belongs  only  to  the  salihe  bases, 
and  indeed  is  confined  to  those  which  are  soluble  in  water.  By 
thiis,  all  our  former  notions  respecting  the  properties  of  acids  and 
bases  are  destroyed.  These  indeed  were  by  no  means  well  estar 
bhshed,  and  would  require  elucidation.t 

*  I  class  amon^r  indfffenmt  substances  all  bodies  which  do  not  possess  the  property 
of  iieatrali2in*!,  wliich  do  not  unite  nith  the  saline  hases  ta  acids«  bat  fona  with 
the  strong  acids  pet  uliar  acids  not  commonly  decomposed  by  the  saline  baka. 
.Hie  combinution  of  alc'<*hol  with  th»8troog  acids  gives  us  the  best  eiample  ofthb 
Itind  of  componnd.  The  b\drous  acids  are  analogous  to  the  alcoholic  acldf;  bat 
•re  dislinguislied  by  this,  that  they  combine  only  with  the  feeble  saline  bases  wHb- 
•flt  decotnpositlon ;  but  by  the  strong  bases  are  decomposed,  and  the  water  disaiK 
mged.  The  acids  net  in  tiie  Muiie  way  as  the  indifferent  bodies  to  the  {>trong  acids, 
xbe  double  acids  constitntt  an  example. 

t  fnstrad  of  ajjinity^  I  employ  the  more  accurate  term,  attrttciion  ofihttkmmiUf 
hecause  all  chemical  phenomena  are  the  conspqnence  of  the  attraction  of  the 
elementH ;  and  the  doctrine  of  chemical  force>,  I  call  stochiology,  StochiometnT, 
ka  at  present  taught,  points  out  st  rhiology,  with  which  indeed  it  is  identical.  It 
constitate»  the  b&«i8  of  chemistry,  and  embraces  the  whole  scienceas  a  porescieatlic 
system.  It  is  foanded  upon  the  different  properties  of  the  atoms  of  bodies.  Can 
there,  for  example,  e list  an  intimate  union  between  two  bodies  in  which  tbeacti- 
Tiiy  comes  all  on  one  side,  IttUe  or  none  at  all  being  exerted  by  t)ie  other  }  On  tint 
9app4»stti(»u  U  one  member  of  the  componnd  more  or  less  passive  and  free,  and  ditct 
it  show  this  by  exhibiting  several  of  its  properties,  while  t  ^e  active  comtitacfl  of 
the  compound  loses  its  properties  in  some  measure,  its  force  being  employed  iii:/ct« 
tering  the  pan«ive  constituent  7  Thus  oxygen  predominates  in  the  acids,  bat  the 
Radical  predominates  in  the  saljne  ba«>es.  Hence  the  violent  aetioe  which  tahes 
place  between  acids  ant)  ba>*'9.  The  greatness  of  this  di8prf»poriiaB»  aadrthe 
H^reatness  ni  the  attraction  bf tvaen  oxygen  and  the  radical,  determine  the  streaftli 
of  the  acid  and  the  valine  basis. 

Results  show  that  this  view  of  the  difference  in  the  attractions  of  bodifi  h 
fennded  in  nature.  In  this  way  it  is  possible  fron  the  properties  of  bodiea  ta 
draw  conclubions  respecting  their  constituents.  Hence  it  becomes  intelligible  why 
the  acid  is  deposited  at  the  positive  pole  and  the  basis  at  the  negative  pole  of  t|M 
galvanic  battery :  why  some  substances,  as  arsenic  and  snlphar,  forp  yfllh  oxygeo 

2 


mSJ]  with  Bam  md  imdjffeteKt  JSubstances. .  36' 

ChemiBts  dupported  their  opinions  respectixig  the  adds  by  the 
analogy  of  sulphuretted  hyrn'Ogen,  prussic  acid,   oxymnriatio 
aeid,  &c. ;  and  with  respect  to'  the  sahne  bases,  on  the  contrary, 
•by  the  ethers  containing  acids  completely  neutralized,  the  acid 
in  them  being  disguised  by  the  alcohol  precisely  as  if  it  were  a 
saline  basis.     But  these  ethers  (thermates)  contain  only  a  por- 
tion of  the  alcohol,  or  at  least  die  alcohol  in  an  altered  state. 
Besides,  it  may  be  demonstrated  that  the  two  constituents 
cannot  be  separated  as  in  the  salts  by  a  strong  saline  basis ;  nor 
ndiea  separated  can  they  be  again  united  mto  ether.    These 
Jfacts  show  us  that  the  case  must  be  different  from  what  is 
eommonly  supposed.    The  following  general  obsenrations  will 
probably  throw  some  light  on  the  subject. 
.     Alcohol  and  almost  SH  the  substances  belonging  to  the  class  of 
bdifferent  or  acid  bodies,  whether  derived  from  the  organized  or 
fuioi^anized  kingdoms  of  nature,  are  incapable  of  saturating acidir, 
:<nr  of  destroying  the  acid  property  of  bodies;  bnt  these  bodies, 
in  most  cases,  unite  themselves  to  the  strong  acids  in  the  samef 
.  w^  IMI  the  saline  bases  do,  without  losing  any  of  their  consti* 
toentSy  except  heat  and  water.    The  compounds  produced  by 
this  union  still  continue  acid,  and  are  generally  distinguished 
from  the-  salts  by  this  circumstance,  that  they  cannot  be  decom* 
posed  by  the  action  of  the  most  powerful  sahne  basis.    By  such 
combinations  peculiar  acids  are  produced,  which  have  not  the 
smallest  resemblance  to  the  acid,  which  enters  into  them  as  ■  a 
constituent,  and  to  which  they  are  inferior  in  strength.    To  this 
dass  of  bodies  belong  the  alcohoUc  acids  and  all  the  aeids 
produced  by  the  combination  of  a  strong  acid  with  an  indifferent 
substance.* 

The  mbhydrates  and  hydrates,  or  the  combinations  of  the  acids 

with  the  first  doses  of  water  (an  indifferent  substance),  whi^h 

aie  necessary  to  them  as  a  basis,  have  the  greatest  resemblance 

to  the  alcohohc  acids,  and  belong  to  the  same  class  with  theilL ; 

'  oaly.in  these  hydrates  the  water  (the  second  constituent  of  ^uch 

•I 

acMsi  while  otberr,  as  lead  and  calcium,  ferm  with  it  saline  bases;  and  wfiy  * 
icids  and  saliae  bases  endeavour  so  eagerly  to  unite  together.  Hence  likewi^ 
we  can  form  a  general  notion  of  what  an  acid  and  a  saline  basis  is.  Ujfdrc^en, 
nlph^,  and  similar  bodies^  are  in  the  same  situation.  That  sulphnr  forms  an  acid 
with  hydroi^  ceases  to  be  surprising  when  we  know  that  sulphur  itself  possesses 
'  ike  properties  of  an  acid,  and  that  it  is  capable  of  neutralizing  acids.  It  would 
exhibit  the  properties  of  other  acids,  and  bestill  a  stronger  acid  thaij  snlphufietted 
fcydrogen,  if  it  were  soluble  in  water.  Hydrogen  communicates  to  it  the  property 
6f  disfiolviDg  in  water,  and  of  course  renders  it  capable  of  redden  ng  litmus.  It  is 
almuly  established  that  a  body  destitute  of  the  properties  of  a  saline  basis  is  not 
iapable  of  neutralizing  acids.  The  ct»nsequpnce  of  this  must  be,  that  the  acid  suU 
^Imt,  when  uttired  with  the  indifferent  body  hydrogen,  must  still  constitute  an 
tetd,  and  that  when  united  with  the  saline  bases,  it  must  constitute  a  salt.  Sul- 
phuretted hydrogen  of  course  may  be  compared  with  the  alcoholic  acids.  It  is 
tbf  sulphur  which  gives  to  these  last  acid  properties.  Cyanogen,  whose  acid  nature 
ii  weakenel  and  neutralized  in  the  thermate  by  heat,  is  in  a  similar  situation. 

*  The  alcoholic  acids  overturn  the  opinion  that  alcohol  possesses  the  property 
of  neutralizing  acids  like  the  saline  bases.     £ven  those  who  will  i^q\.  «Am\\.  iQb^qX 
bbfef  it  ^cotetUoeBt  ef  ether,  must  at  least  allow  that  the  ether  luTtae^  \)^  ^^^ac^oik 
of  aoaclddoef  fl^r  coataia  alcoUol,  but  only  the  elements  of  tViat%uVi%ta\ic«. 
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Midft)  is  not  BO  intimately  comlmied  ag  the  alcohol:  in  ihe  alco- 
biolic  acids.  We  must,  therefore,  ffive  them  the  name  of  hydrous 
tboiihy  in  the  same  way  as  we  call  the  others  alcohoUc  acids  ;  for 
tbey  combine  without  any  decomposition  with  the  weak  saline 
bsuses  forming  hydrous  salts.  With  the  strong  saline  bases, 
tiiey  do  not  form  such  compounds ;  for  when  they  unite  with 
them,  the  water,  their  second  constituent,  is  separated  and  driven 
o£  Thus  we  are  acquainted  with  hydrous  sulphate  of  alumina^ 
but  with  no  real  anhydrous  sulphate  of  alumina ;  for  alumina  is 
not  capable  of  separating  sulphuric  acid  from  water.  We  know 
likewise,  from  the  doctnne  of  definite  proportions,  that  aluminft 
ought  to  combine 'with  a  greater  proportion  of  sulphuric  acid 
ihwcL  it  actually  does ;  for  water  not  merely  diminishes  the  BtreBgtk 
lUf  acids,  but  likewise  their  capacity  for  the  saline  bases ;  as  is 
the  case  with  the  alcohol  in  the  alcohoUc  acids.  The  truth  of 
l(his  assertion  is  proved  by  the  neutral  protoinothionate  of  Ume, 
^hich,  when  heated,  is  converted  into  neutral  sulphate  of  lime> 
while  a  portion  of  free  sulphuric  acid  is  disengaged. 
.  As  the  water  is  only  weakly  combined  in  the  strong  acids,  the 
powerfiil  saUne  bases,  as  barytes,  potash,  &c.  separate  it,  and 
lorm,  when  placed  in  contact  with  hydrous  sulphuric  acid,  pure 
sulphates.  Hydrous  sulphate  of  the  powerful  sahne  bases  do 
ipiot  exist.  The  hydrates  of  these  are  nothing  else  than  combinAi^ 
tions  of  the  salts  and  water.  In  the  alcohohc  acids,  the  alcohol 
js  more  firmly  combined  than  the  water  in  the  hydrous  acids; 
accordingly  they  form  alcoholic  salts  both  with  the  strong  and 
weak  bases,  without  any  exception ;  and  we  have  not  merely 
alcoholic  sulphate  of  alumina,  but  Ukewise  alcohoUc  sulphates  of 
barytes  and  lime. 

These  observations  throw  light  upon  the  dispute  which  exists 
at  present  respecting  the  compounds  of  chlorine  and  hydrochloric 
'aci4  (as  it  has  been  caUed).  The  weak  saUne  bases,  which  are 
not  capable  of  separating  the  water  from  the  muriatic  acid,  unite 
|vitb  it  so  as  to  form  hydrousmuriates  ;  but  the  strong  bases 
form  real  muriates,  possessing  the  property  of  separating  the 
muriatic  acid  from  the  water.  Hence  it  happens  that  while  the 
salts  which  contain  the  hydrous  acid  are  easily  decomposed  by 
heat,  the  others,  on  the  contrary,  are  not  in  the  least  altered  by 
Heat;  for  as  the  hydrous  acid  contains  in  the  water  a  basis, 
according  to  the  condition  of  its  constitution,  it  does  not  stand 
in  need  of  the  saUne  basis,  being  already  united  to  the  water. 
The  heat  does  no  more  than  separate  the  saUne  basis,  and  unite 
;  itself  to  the  hydrous  acid  in  its  stead,  constituting  a  thermate 
in  which  the  heat  is  united  to  the  hydrous  acid  Uke  p.  Ijase.  The 
hydrous  and  alcoholic  acids  are  always  weaker  than  the  strong 
'  acids  of  which  they  Qxe  composed ;  while  the  water  smd  the 
•  alcohol  diminish  their  capacity  for  t}ie  saline  bases.* 

I        '  ■ 

•  The  volatilie  acids,  which  coDt^iu  heat^  and  belpg  united  with  it  into  ther- 
mates,  do  not  requite  i^ater,  are  doi  to  be  ranked  with  these.    Heat  io  them  QQ^ ' 
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The  strong  acids  form,  as  has  been  shown,  witii  alcohol  the 
first  alcoholic  acids,  which  are  less  poi^^eriiil.  Most  of  these, 
when  exposed  to  the  action  of  heat,  are  decomposed  into  two 
new. compounds ;  that  containing  the  caloric,  the  ether  thermate^ 
lor  example  (sulphuric  ether)  comes  over,  and  that  containing 
the  water,  the  hydrous  acid^  for  example  (the  second  oinothionic 
icid)  remains  behind.  This  compound  of  water  is  often,  by 
exposure  to  the  air,  converted  by  absorption  of  oxygen  into  a 
third  acid  (third  oinothionic  acid),  and  sulphuric  acid.  The  last 
^o  alcoholic  acids  contain  only  fragments  of  the  alcohol;  but 
they  contain  all  the  elements  of  sulphuric  acid.  The  ether,  on 
the:  other  hand,  contains  none  of  the  constituents  of  the  acid. 
Hence  we  must  conclude  that  it  is  a  compound  of  caloric  and  of 
the  fragments  of  the  alcohol.  But  to  this  there  are  many 
exceptions.  < 

.  The  salts  which  these  new  acids  form  with  the  saline  basei 
ffre  almost  all  very  soluble,  and  become  still  more  interesting  on 
account  of  the  products  which  they  yield  when  exposed  to  the 
action.of  heat.  These  very  remarkable  acids  and  .their  salts  are 
easily  obtained  by  mixing  cautiously  the  strong  and  concentrated 
acids  in  excess  with  organic  bodies,  and  by  saturating  the  diluted 
iiquids  with' carbonate  of  lime,  of  barytas,  or  any  other  base,  and 
then  evaporating  them  in  a  very  gentle  heat  with  an  excess  of 
the  base.  These  acids,  when  Subjected  to  distillation,  yield  acid 
.and  ethereal  products.  Their  salts  yield  likewise  other  remark* 
able  acids,  which  have  some  resemblance  to  meconic  acid^ 
succinic  acid,  and  rhussic  acid."^ 

. .  The  nentrsd  ethers,  which  contain  an  acid,  cannot  be  com- 
pared with  the  binary  compounds  of  alcohol  and  an  acid,  which 
always  possess  acid  properties.  They  are  triple  compounds, 
into  which  an  imponderable  body,  heat,  enters  as  a  true  consti* 
loent,  after  the  manner  of  the  ponderable  bodies,  and  with  the 
assistance  of  the  altered  alcohol  holds  the  acid  so  closely 
.fettered,  that  the  saline  bases  are  not  capable  of  disengaging  it. 
Hence  die  separation  of  the  constituents  of  ether  is  a  difficult 
jpnocess.  Thus,  for  example,  the  compound  of  the  most  con- 
centrated alcohol  and  muriatic  acid  is  an  acid,  and  analogous  to 
oinothionic  acid,  being,  hke  it,  weaker  than  muriatic  acid. 
.Muriatic  ether  is  quite  a  different  thing;  namely,  a  product, 
ifcMrmed  by  an  alcoholic  muriate  destroyed  by  heat ;  ana  conse- 
quently, hke  sulphuric  ether,  is  a  compound  into  which  heat 
enters  as  a  constituent,  and  plays  an  important  part,  since,  in. 
eompany  with  the  altered  elements  of  the  alcohol,  it  neutralizes 
the  acid  of  the  ether,  and  keeps  it  so  firmly  fettered,  that  the 

■  Aitotes  a  sufficient  ba^is.    The  j^as,  or  the  vapoar  of  these  acids,  on  the  contrary, 

'iwre  alfFays  thermo-hydrates.    The  water  appears  to  constitute  in  them  a  first  basfs. 

*  This  acid;  ifioiilar  to  succinic  acid,  is  found  abundantly  in  the  berries  of  the 

Rhus  typhinu^,  which  ripen  in  the  winter.    It  has  in  some  cases  a  stronger  affinity 

for  lead  than  salphoric  acid  has.    I  shall  give  a  more  particular  account  of  it 

iMfeafter.  ' 
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ationgest  bases  are  not  capable  of  disengaging  it.  I  name  these 
impounds  thermates  and  subthermates  (from  the  analogy  of 
l^drates  and  subhydnUes),  because  in  them  the  heat  is  as  notable 
an  ingredient  as  water  is  in  the  hydrates. 

Many  compounds  to  which  the  name  of  hydrate  is  given  do  not 
correspond  vath  these  characters ;  for  a  true  hydrate  is  a  con^ 
pound  of  a  substance  with  thermate  of  ice  (water).  The  heat  in 
these  compounds  is  a  more  important  and  more  active  ingredient 
than  the  ice.  Such  are  the  true  hydfates.  From  them  we  muA 
distinguish  the  compounds  which  do  not  contain  heat  as  ar  con- 
stituent, but  «imply  ice ;  as^  for  example,  the  crystals  of  salU* 
This  circumstance  explains  clearly  and  fully  why  aifferent^hodieii 
when  they  unite  with  water  evolve  a  high  degree  of  cold  or  ^ 
heat.  Suppose  a  substance  which  has  a  strong  attraction  £GNr 
water,  hydrate  of  ice  (as  crystallized  muriate  of  hme),  to  bis 
placed  in  contact  with  ice,  the  salt,  in  consequence  of  its  attiaa- 
tion  for  water,  obliges  the  heat  Cto  speak  figuratively),  which  iA<|f[i 
the  neighbourhood,  to  enter  into  combination  with  the  ice,  aad 
form  a  hydrate  of  ice,  in  order  to  satisfy  this  attraction.  ^  The 
salt  thus  saturated  with  thermate  of  ice  constitutes  atrue  hydrate. 
Consequently  the  cold  produced  must  be  the  more  violent  the 
greater  the  attraction  of  the  salt  for  the  thermate  and  the  le^ 
heat  there  is  in  the  neighbourhood  ;  that  is  to  say,  the  colder 
the  mixture  was.  If,  on  the  other  hand,  a  substance,  as  lime, 
which  has  a  stronger  attraction  for  ice,  be  placed  in  contact  with 
the  thermate  of  ice,  it  separates  the  heat  from  the  thermate,  and 
unites  itself  with  the  ice  in  its  place.  Hence  the  soUd  hydrate 
of  lime  is  not  a  true  hydrate,  but  a  compound  of  lime  and  ice. 
This  is  the  reason  why  heat  is  evolved  when  such  a  compound 
is  formed.  The  compounds  which  the  oxide  of  hydrogen  forms 
in  fhe  state  of  ice  must  be  carefully  distinguished  from  the 
hydrates  or  the  compounds  into  which  water  enters  in  the  state 
of  water.  We  shall  see  hereafter  that  there  are  other  subdivi- 
.    sions  of  these  last. 

I  come  now  again  to  the  thermates.  They  may  be  veiy  well 
compared  with  the  salts.  'Dius  in  neutral  compoimds  of  heat 
with  free  anhydrous  acids,  as  thermate  of  carbonic  acid,  of  sul- 
phurous acid.  Sec.  the  heat  is  the  only  basis.  There  exist  alijo 
compounds  of  heat  and  hydrous  acids,  which  may  be  more  tur 
less  saturated  with  water;  and  in  them  the  water  commonly 
performs  the  part  of  the  principal  bases.  The  vapour  of  t]>e 
Bulphuric  acid,  which  does  not  smoke,  and  which  of  course  is 
-fully  saturated  with  water,  is  the  thermate  of  hydrous  sulphuiic 
acid.  On  the  other  hand,  the  gas  or  v^our  of  the  dry  sulphuric 
acid  is  a  compound  of  heat  with  sulphuric  acid  not  fully  satu^ 
rated  with  water.  In  this  dry,  volatile,  sulphuric  acid,  crystalr 
lized  Uke  amianthus,  the  heat  and  the  water  appear  to  constitute 
equally  the  basis.  Hence  it  may  be  considered  as  a  subhydra^ 
Mermafe  ofsulpburic  acid,  or  as  sulphuric  ac\A.  "vscmXj^A  ^  oniQie 
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^wiAk  heat  and  with  Water.  There  jsxist  Ukewise  oth^  sdid 
compounds^  which  contain  heat^  and,  as  it  seems,  light  likewise 
(fbr  where  heat  existel,  Hght  may  unite  aldo).  To  these  belong 
sulphur^  &c. 

How  necessaiy  heat  is  to  many  bodies  to  render  them  permar 
nent  appears  from  carbonic  acid  (tbermate  of  carbonic  acid), 
which  lis  a  simple  compound  of  heat,  or  another  basis,  and  would 
probably  be  decomposed,  as  alcohol  and  several  similar  therm- 
ates  ate,  if  it  were  possible  to  deprive  it  of  the  heat  which 
]gives  it  the  gaseous  state,  without,  at  the  same  time,  uniting  it 
frtth  another  equivalent  basis ;  for  from  the  relation  of  carbon 
to  oxygen  and  to  its  compounds  ;  namely,  oxygen  ga^s  (thermate 
of 'Itghtoxide)  and  oxymuriatic  acic},  it  is  evident  that  only  a 
Hi^eak  attraction  exists  between  them,  which  is  overcome  by 
^  ;ht,  since  carbon  is  only  able  to  separate  the  light-or-fireoxide 
basis  of  oxygen)  by  the  assistance  of  heat ;  for  heat  is 

rourable  to  combustion^  and  Occasions  it  in  consequence  of 
^itte  attraction  between  carbon  and  U^htoxide.  The  union 
^of  carbon  with  oxygen,  therefore,  can  only  take  place  in  conse- 
quence of  the  influence  of  a  third  substance  ;  and  for  that  reason 
carbonic  acid  is  always  a  compound  of  heat  or  another  basis, 
which  of  itself  has  too  little  affinity  for  oxygen  to  decompose 
oxygen  gas.* 

As  carbonic  acid  and  almost  all  the  gases  are  to  be  cott- 
isidered  as  compounds  of  heat,  there  exist  in  like  manner 
many  other  bodies,,  which  are  composed  of  three  or  four  consti- 
tuents, in  which  all  the  ingredients  urge  to  union  in  order  to 
satisfy  their  attraction  for  each  other.    Thus  all  oxides  (as  Of ^ 

*  From  this  proceeds  in  part  the  eoigmatical  retatioo  of  oxjmariatic  acid  to 
carbon,  not  withstanding  the  great  mass  of  heat  which  it  contains.  Oxymuriatic 
'kta  is  a  doAble  ebmpninid  of  li|^ht-or-fireoxlde  and  Dinriatic  acid,  jost  as  raariatic 
■fMCid  \%  a  conpoand  of  mariatic  acid  and  water.  Now  as  carbon  and  ozyfcea  unite 
only  by  meaos  of  heat  or  some  other  basis,  still  less  is  carbon  capable  of  decom- 
posing the  triple  compound  in  which  oxygen  exists  in  oxymuriatic  acid  (namely, 
"Hght^  or  the  basis' of  lightoxide,  lightoxide  in  niuriatic  acid;  and  this  double  com* 
pound  again  united  with  heat),  even  when  assisted  by  beat ;  because  the  more  heat 
is  thrown  into  this  acid,  the  irmer  do  its  constituents  remain  united ;  for  oxymu- 
riatic acid  in  its  state  of  thermate  is  saturated  with  heat  after  the  manner  of  a  base. 
Aff In  the  preparation  of  oxymuriatic  acid,  the  oxygen  of  the  nitric  acid  or  oxide 
of  mangaoeBe  separates  the  water  from  the  hydrate  of  muriatic  acid,  and  unites 
with  the  acid  into  a  double  compound,  which  we  call  oxymuriatic  acid  ;  it  follows 
tiat  muriatic  acid  has  a  stronger  affinity  for  oxygen  than  for  water.  Carbon  and 
'teat,  therefore*,  would  be  able  to  decompose  the  hydrate  of  muriatic  acid  more 
cavHy  than  oxymuriatic  acid,  even  If  this  last  had  not  so  strong  an  attraction  to 
heat  as  it  has  The  combination  would  likewise  take  place,  and  carbon  would 
separate  the  light  from  the  lightoxide,  if  muriatic  acid  hiul  a  strong  affinity  for 
carbonic  oxide,  and  If  the  carbon,  In  consequence  of  its  affinity  for  heat,  were 
aapable  ofaiMuming  the  gaseous  state.  We  caa  draw  no  ccinclusioa  firom  the  thei^- 
»Hte  of  ca^U>nlc  oxide,,  because  in  it  the  oxygen  seems  to  senre  as  a  medium 
of  nnioif  between  the  carbon  and  the  chlorine.  The  reason  why  carbon^  themctaA&^ 
hydrogen,  »ulp  ur,  and  all  the  other  combustibles,  havesucYi  A\^e.t^w\.T«^^^^Q!tA^A 
•sygenr,  aad  when  mnited  with  that  ffrineiple  in  the  same  viA\ime  ax^^  ^«%axn«  V^* 
p^rtitm,  fvWHfmeiimes  acids,  sometimes  bates,  and  Boinel\inie«\tk^\fteTevil%vXk^>»^^^ 
J  propose  to  show  in  aaotber  place,  in  an  article  on  the  aUxacWom  oi  \3^t  eXcmw 
Mtf  bodies. 
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platinum  and  gold)  whose  bases  are  not  ini^  state  to  be  separated 
ivithout  the  assistance  of  another  body^  perhaps  of  a  compound 
of  oxygen^  as  oxygen  gas,  water.  Sec.  are  compounds  containing 
a  third  body,  which  owes  its  presence  to  this. 

I  now  return  again  to  the  combinations  of  acids  with  acids  and 
indifferent  substances.  What  is  ahready  known  respecting these^ 
combinations,  we  owe  chiefly  to  the  valuable  labours  of  Chevretd, 
Thenard,  and  some  other  modern  chemists ;  but  the  facts  whicfr 
they  have  stated  do  not  consist  in  direct  combinations  of  these 
bodies,  but  of  what  may  be  called  combinations  of  the  fragment^' 
of  their  constituents.  The  same  observation  appUes  to  the 
valuable  researches  of  Bauhoff  on  the  relation  of  alcohol  to 
oxalic  acid.  They  have  not  to  do  with  alcohoUc  acids^  the 
compounds  which  I  propose  to  describe  ;  but  with  compounds 
of  the  fra^ents  of  organic  bodies  with  acids,  which  are  formed 
only  by  difficult  processes. 

Appendix  concerning  Alcoholic  Acids,  and  Acid  Compounds 
derived  from  the  Union  of  strong  Acids  with  indifferent  Sub* 
stances. 

The  preceding  essay  gives  the  method,  very  briefly  indeed,  bnt 
clearly,  of  forming  the  new  acids  with  a  double  base;  but  I 
consider  it  as  still  necessary  to  add  some  observations  on  thi$ 
method  of  preparing  these  acids,  and  of  the  precautions  which 
are  requsite  in  order  to  ensure  success,  though  the  manner  of 
forming  them  all  is  in  some  respects  the  same,  yet  every  one 
requires  some  steps  which  are  pecuUar  to  itself.  W  hen  muriatic 
acid  is  employed,  the  water  requires  to  be  removed  by  means  of 
sulphuric  acid,  or,  still  better,  by  means  of  nitric  acid  and 
chlorine. 

Protoinothionic  Add. 

Two  volumes  of  absolute  or  very  strong  alcohol  are  to  be  mixed 
with  one  volume  of  concentrated  smoking  sulphuric  acid.  The 
alcohol  and  sulphuric  acid  let  water  and  heat  escape  at  the  sdm6 
time,  and  unite  together,  constituting  protoinothionic  acid.  It 
is  now  to  be  heated,  and  to  be  slowly  saturated  with  chalk,  afl^ 
having  been  previously  diluted.  A  Uttle  gypsum  is  fprmed 
which  is  separated  from  the  liquid  by  filtration  through  fine  Uneh 
and  washing  with  water.  The  hquid  is  now  gently  evaporated 
with  a  small  addition  of  chalk ;  and  as  soon  as  a  crust  begins 
to  appear  on  the  surface,  it  is  filtered  while  still  hot.  On  cool- 
ing, protoinothionate  of  time  separates  in  soft  plates.  This  salt 
possesses  a  pecuUar  acrid  taste,  attracts  moisture  from  the 
atmosphere,  takes  fire  when  held  in  the  flame  of  a  candle,  but  is 
a  permanent  salt  at  the  ordinary  temperature  of  the  air.  When 
strongly  heated,  it  becomes  black,  and  exceedingly  sour.  Thfe 
circumstance  deserves  attention,  because  it  seems  to  be  the 
chief  reason  why  this  acid,  upon  which  bo  many  pcfrsons  have 
been  employed  m  making  experimeilts^  iVas  not  sooner  disco^ 
srered^ 
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This  decomposition,  indicated  by  the  evolution  of  the  black 
colour^  commences  by  a  gentle  evaporation  in  the  upper  part  of 
the,  vessel,  as  soon  as  some  salt  has  made  its  appearance  m  that 
place.  If,  in  the  first  part  of  the  process,  an  ad(lition  of  chalk 
be  not  employed,  a  complete  decomposition  takes  place,  and  the 
ITquid,'  which  did  not  at  first  indicate  the  presence  of  a  trace  of 
oinbtl^onic  acid^  now  contains  a  great  excess  of  it.  This  protot- 
npthionic  acid,  which  is  easily  separated  from  its  combmation 
with  lime  or  barytes  by  means  of  sulphuric  acid,  contains  within 
itsfiif  the  whole  mystery  of  the  formation  of  ether ;  for  it  gives 
out  .sulphuric  ether.  Many  chemists  maintain  that  sulphuric 
acid  by  its  action  on  alcohol  loses  nothing  of  its  capacity  of 
saturation.  They  draw  their  conclusions  probably  from  the 
icidity  of  the  mixture  before  and  after  the  distillation ;  but  the 
result  would  turn  out  otherwise  if  the  acid  were  examined  before 
it  has  united  with  the  alcohol. 

Almost  all  organic  bodies  and  the  strong  acids  exhibit  the 
v^ry  same  phenomena  as  we  have  just  described.  Accordingly  as 
we  emplo]^  subhydrated  or  hydrated  acids,  we  obtain  either 
p^ect  or  imperfect  acids.  Whether  the  alcoholic  acids  be  in 
fhis  predicament,  I  do  not  know.  From  the  oinothionic  acids^  { 
presume  the  contrary. 

lie  great  extent  of  the  set  of  bodies  on  which  my  observa* 
tions  have  been  made  has  hitherto  prevented  me  from  entering 
into  minute  details,  and  has  confined  me  to  trials  upon  consider- 
able masses  of  matter.  Some  interesting  observations  might  have 
been  made  on  this  subject.  It  would  have  been  curious  to  know 
how  dry  sulphuric  acid  would  act  when  mixed  with  absolute 
alcohol,  and  whether,  as  is  highly  probable,  together  with 
protoinothionic  acid,  there  be  formed  at  the  same  time  a  quantity 
of  coiampn  hydrous  sulphuric  acid.  I  suppose  that  the  wat^ 
separated  firom  one  portion  of  the  acid  by  the  alcohol  unites 
itself  to  another  portion  of  the  acid,  and  forms  the  comm^iti 
hydrate  of  sulphuric  acid.  This  becomes  still  more  probable 
when  we  consider  that  a  mixture  of  very  concentrated  sulphuric 
lUi^id  and  absolute  alcohol  in  which  there  was  a  great  excess  of 
Ihe  latter  still  acted  as  sulphuric  acid.  ' 

Deutoinothionic  Add. 

The  residue,  after  the  distillation  of  ether,  which  has  been 
several  times  treated  with  alcohol  and  completely  freed  firom 
ether,  but  still  firesh,  and  not  black  or  decomposed,  is  to  be  satu- 
rated with  chalk,  and  treated  as  before  directed.  The  deutoino^ 
ihionate  of  lime  thus  obtained  has  a  very  sweet  taste,  and 
possesses  the  peculiar  property,  when  exposed  to  the  air,  of 
absorbing  oxygen  and  bein^  decomposed  into  a  great  deal  of 
concentrated  sulphuric  acid  and  tntoinothionic  acid.  Hence 
we  see  the  reason  why  the  residue  from  the  preparation  of  ethet^ 
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when  exposed  to  the  air,  recovers  ^^n  the  propertr  of  siTiDg 
out  ether  which  it  had  loit,  and  why  it  is  then  capaole  oi  sator 
rating  a  greater  quantitv  of  a  saUne  basis  than  it  was  before. 
The  aeutoinothionic  acid  is  decomposed  as  well  as  its  salts  into 
much  sulphuric  acid  and  the  tritoinothionic  acid.  It  ia  fonne^ 
indirectly  by  the  action  of  heat  from  the  protoinothionic  acid^  t 
portion  of  the  elements  of  alcohol  being  removed  by  the  superur 
power  of  the  heat.  Hence  arises  a  oisproportioa  betweea  ^e 
too  great  quantity  of  sulphuric  acid  ana  the  too  small  quantity 
of  t£e  elements  of  alcohol,  which  occaHiona  the  deco)i:^>outi(>n 
-of  this  acid  in  the  air. 

Tritoinothionic  Acid. 

This  acid  is  moat  easily  procured  by  exposing  the  second  acid, 
or  the  exhausted  residuum  aflerthe  distillation  of  sulphuric  ether, 
to  the  air  till  it  ceases  to  absorb  oxygen.  The  diluted  liquid,  is^ 
then  saturated  with  chalk  and  evaporated.  The  tritoinothiOD.a^ ' 
of  lime  dehquesces  in  the  air,  but  is  a  permanent  ctalt,  and,  ^p^'^. 
all  the  alcoholic  salts,  is  combustible.  It«  taste  is  nearly  the 
^ame  with  that  of  the  protoinothionate  of  lime,  to  which  salt! 
indeed  it  bears  a  strong  resemblfmce. 

The  alcoholic  acids  are  in  this  way  easily  separated  from  the 
lime  or  batytes  with  which  they  are  combined.  When  distiUed, 
they  yield  o^r  products.  The  three  oinothionates  of  lime  yield, 
when  distilled,  uree  new  volatile  ciystaUizable  acids,  sinwar  tQ 
Buccinic  acid  and  to  rbussic  acid,  sulphurous  acid  gas,  liqi;ud 
sulphuric  add,  and  an  exceedingly  pleasant  smelliuK  ethereM 
gas.  The  remaining  acids  formed  by  the  union  of  toe  stioi^ 
acids  with  oi^anized  bodies  give  similar  products.* 

I  hara  thus  exhibited  to  the  eyes  ot  inquirers  a  land  not 
•liitfaerto  traversed,  which  promises  a  rich  harvest  of  discoyeri^ 
to  those  who  choose  to  enter  upon  it.  The  statements  contained 
in  tliis  paper  are  sufficient,  I  conceive,  to  justify  me  in  this 
ccta&dence.  Meanwhile  the  new  acid  compounds  ihas  detected 
do  not  constitute  the  whole  of  the  novelties  to  be  expected  from 
this  kind  of  research.  KirchhofiTs  starch  sugar  m>m  amylo- 
tJiionic  acid  shows  us  that  other  new  bodies  are  hkfly  to  be 
discovered  by  further  researches. 

•  That  tke Bcidi Bad  Ae  lahicontiuniitgailricBcid,  nnited  to  orsanic  bodlct, 
f\n  nil  Ukewiie  lulutancei  conlKtBiiif  azote,  I  conjectored,  whea  I  dittillcd 
pTotojnoDitrato'af  llmC)  foi  (he  Mponr  nhicb  caMe  over  occaiianed  in  bk  a  ven 
MTH-e  Dialadj.  Tbii  vai  the  caie  likewiM  witfaBtcoDleBcid.  But  Boreoflfao 
ia  •Botber  place. 


Article  VIII. 

Analyses  of  Books. 

Recherches  sur  tldentiU  def  Forces  Chimiques  et  Electrique$, 
Par  M.  H,  C.  CErsted,  Profe$seur  aPUMversite  Roy  ale  de 
Ccfenha^e^  et  Memhre  de  la  Society  Roy  ah  def  Sciences  de  la 
vnime  Vuhj  i^c.  Traduit  de  VAllemana  par  ,M.  Marcel  de 
Serres,  Ex'Jnspecteur  des.Arts  et  Manufactures,  et  Professeur 
de  la  Fdculte  des  Scietices  a  tUniversiie  Imperiale:  de.la 
Hocietc  Philomatique  de  Paris,  i^c,    Paris,  1813- 

^Concluded  from  vol.  ziii.  p.  46S.) 

Chap.  VI. — Of  the  Production  of  Light. 

Our  author  considers  it  as  established  that  both  light  and 
hieat  are  produced  bv  the  same  kind  of  forces ;  but  in  a  different 
state  of  activity.  The  evidences  are,  that  it  is  a  general  ktw 
that  every  body,  when  heated  tp  a  certain  temperature,  becomes 
luminous ;  and  that,  on  the  other  hand,  when  light  falls  on  a 
body  ¥dthout  bein^  reflected,  the  body  becomes  hot.  To  eluci- 
date this  view  of  the  subject,  he  goes  over  the  different  pheno* 
niena  of  light,  and  shows  that  they  all  a^ee  with  his  theory^  and 
serve  to  cw&m  it.  With  respect  to  the  colours  enutted  l:>y  a. 
bucning  body,  he  is  of  opinion  that  when  the  force  of  copibusti^ 
bijitjr  preponderates,  the  light  emitted  is  blue  or  violet ;  when  the 
burning  force  preponderates,  tHe  colour  is  red  or  yellow ;  and 
wh^n  Oiey  are  m  eqmlibrio,  the  light  is  green  if  the.  cpmbustioa; 
be  feeble,  and  white  if  it  be  strong.  .     ;  .  ^ 

I  may  remark  that  some  of  the  consequences  naturally  flowing 
frpm  this  theory  are  hardly  reconcileable  with  the  present  state  of.  ' 
our  knowledge,  ^eat  and  light  ought  not  to  pass  through  a 
perfect  vacuum ;  yet  we  know  that  electricity  at  least  appearslin  : 
the  torriceDian  vacuum.  This  last  fact  seems  scarcely  conaiatent 
with  the  notion  that  the  electric  spark  is  merely  incandescent 
air. 

Chap.  VII. — Observations  on  the  Existence  of  the  Gmtrgii  forcef 

in  Organic  Sodies,'  ,y    -- 

The  phenomena  of  animals  (for  those  of  plaiits  hftv^  QQ.t  bf»e9 
ex9imn<^  uhd^r  £his  point  of  view)  ejcl^ibit  ^bupd^^Cvpf  proofs  • 
of  the  existence  of  me  general  chemical  forces  in  them,    The  ' 
i^erves  are  excdilent  conductors  of  electricity  in  the  li? ii^  aliii^al^  \ 
i^d  in  conjunction  with  tb§  muscles  are  capable  of  forming  % 
kJAd  of  galvanic  circuit.    Prof.  (Ersted  conceives  that  the  gah^ 
pic  pile  may  serve  to  give  us  a  kind  of  imperfect  idea  of  the  way 
i&  which  organic  bodies  act.    He  thinks  that  n^uscular  motio^i 
inay  be  accounted  for  by  the  g^lvaoii^  .euei^e3M^\\^4>  Vl  ^^ 
Qenre^  on  \h^  mwcle$p 


at  last  destroyed,  by  the  difltuibance  of  equilibrium  produced  !^ 

heat.  .     .  ■ 

It  is  by  the  same  disturbiEuioe  of  equilibrium  that  bodies  in 
general  become  more  decomfKWtible  at  a  hi^h  temperature,  mi»8 
proper  to  enter  into  combinatiofit  wifh  others,  and  at  the  saiM 
time  better  conductors  of  the  electric  fiwces. 

The  calorific  action  may  pass  into  the  state  of  light ;  and,  viee 
versa,  the  luminous  action  may  pass  intQ  .that  of  heat. 

The  calorific  action  approaches  more  and  more  to  the  state  <^ 
hght  in  proportion  as  the  reaction  c^  the  forces  in  it  be<>pikits 
more  intense ;  ivhich  supposes  likewise  a  greater  velocity.  Hbai 
Telocity  of  calorific,  luminous,  and  chemical  r^s,  ftiA<ym 
accordmg  to  our  nrincii^,  as  well  as  tiiose  of  optics,  the  drdter 
of  iheir  refrangibucties. 
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AmrircLE  IX. 

Proceeding  of  Philosophical  Societies. 

AOYAL   SOCIETY, 

April  22. — A  paper,  by  Capt.  James  Anderson,  R  JN.  was  rctad, 
entitled  **  Some  Observations  on  the  Peculiari^  of  the  ^TtEUtu 
between  Fairleigh'and  the  North  Foreland,  with  an  Explraation 
of  the  sui^|x>sed  Meeting  of  ibe  Tides  near  Dungeness.  After 
come  general  remarks  on  the  common  opinion  'respecting  Hbt 
meetin  of  the -tides  between  Dungmess  Point  and  Rye  »HariMtar> 
Oapt.  A.  proceeded  to  describe  the  peculiarity  of  the  channel  "itt 
that  poiiit,- 'and  its  very  sudden  contraction  between  Diingeimis 
%3dA  Cape  -B'Al^r^e,  -and  between  "the  South  Forelandand  O^fs^ 
Poiitf;.  hk  consequence  of  this  contraction,  the  western  w^ 
according  to  the  author,  mdetswith  a  resistance  in  its  €OUi)n»e:& 
Dungeneaa  and  Cape  'D'AI{»-6e ;  «nd  the  water  must  continue'  to 
accumulate  until  it  deepens  and  widens  the  channel  so>as|l> 
i^ecome  ade^piate  to  its  diiseharge.  To  this  accumulation,  fiMe 
author  principally  referred  the  peodiarities  of  the  rise  and  falliof 
the  tides  in  tbe  neighboofhood  of  the  above-mentioned  placctt* 
That  the  "tides  do  not  meet  -at  Dui^eness  in  a  line  across  .tl|0 
.  ehamiel  is  further  proved  'by  the  absence  of  that  Tiolebt  coiM^fl^ 
virion  of  the  waters  which  would  occurin  such  a  case.  The  fiKt 
is,  according  to  Capt.  A.  that  the  formation  of  the  coast  by.  gii^ 
-dually  akermg'the  course  of  the  tides  between  the  South*Pore' 
4BDd«&a  theBuoy  of  the  Nore  from£^N.£.  to  WJS.W.4Mm»m 
a  gentfe  btenidinjg -of  the  -waters,  -bo  that  there  is  a  strong  ^U/jf 
talwut  itt  Kentish 'Knock,  'and  a^ibamk^  rippling  where  niey 
^lUeet'aifedpvoeeed'together.  >    di 

'At*1his4aeetiiig,  Uvfiaper  wBB«aha»ad,  by  Sir^E:  Hoai^;^^£m 


ora  of  the  opoBftom  tribe.  After  alluding  to  the  formation  of 
the  ova  of  quadrupeds,  aa  described  by  him  on  a  former  occasion^ 
the  author  proceeded  to  the  subject  of  his  present  paper.  The 
ova.  of  the  apossmn  tribe  are  fenced  differently  from  tne  ova  of 
quadrupeds,  and  constitute  two  distinct  gradations  between  that 
msB  of  animals  and  the  omiUiorhynchus  paradoxus,  which  last 
a{^pacheB  BO  near  the  bird  as  to  complete  the  series  between 
quadrupeds  ^ad  birds.  The  formation  of  an  ov^m  in  the  kanga- 
roo V9S  fint  described.  This,  when  expelled  from  the  corpus 
^it^pm,  receives  a  yolk  ia  the  fallopian  tube,  and  subsequendy 
^..idbumen  in  the  uterus.  The  ftBtus,  when  removed  from  th^ 
yt^PfH  mtp  the  marsupium,  attaches  itself  to  the  nipple  as  for- 
fsp^y  desdribed.*.  In  the  wombat,  and  the  great  and  small 
opossum,  instead  of  corpora  lutea,  yolk  ba^  are  imbedded  in  the 
substance  of  the  ovarium,  and  there  aie  two  uteri  with  a  fallopian 
tube  to  each,  the  ovuin  in  each  uterus  being  separately  impreg- 
nated in  its  own  cavity.  The  mode  of  formation  of  the  ova  m  the 
omithorhynchus  paradoxus  constitutes  the  interpaediate  link 
between  the  opossum  and  bird.  In  this  animal,  the  yolk  bags 
^re  imbedded  in  the  ovaria.,aiid  instead  of  a  regular  uterus,  each 
fftUopian  tube  swells  out  into  a  cavity  in  which  the  ova  are 
impregnated. 

.  ,A  paper  was  read,  by  J.  F,  Wood,  Esq.  entilled  "  A  Case  of 
a  Slue  Child,  with  the  Dissection."  This  child  hved  21  months. 
fia  removing  the  pericardium  after  death,  a  krge  vein  was 
job^rved  descending  on  the  left  side  of  the  thorax,  and  terminat- 
ing in  the  right  auricle  of  the  heart,  in  which  the  superior  vena 
cavfc  also  t^mioated  by  a  distinct  opening.  The  auricle  waa 
..^Age,  and  the  foramen  ovale  pervious.  The  aorta  and  piilmonary 
'juteiy  arose  &om  the  right  ventricle,  the  cavity  of  which  wa^i 
[^s^mMB  large  and  strong,  and  had  no  communication  with  the 
Icn,  except Iw  a  foramen  throujgh  the  septum,  which  divides  icKe 
^K^itriclea.  ouch  were  the  chief  peculiarities  observed  in  this 
'.Sase,  vhich  were  illustrated  bv  drawings. 

Th^  was  likewise  read  at  tnis  meeting,  a  paper,  by  W.  Mor- 
.fi»ji,  Esq.  entitled  "  Observations  06  the  new  System  of  dia^onjal 
^Framing,  introduced  into  his  Majes^'s  Navy  by  R.  Seppmgt, 
.^sq."  After  some  general  observations  upon  other  su^ested 
.improvements,  the  author  proceeded  to  state  his  reasons  uirpre- 
^i^ing  Mr.  Seppings's  principles,  and  to  point  o^t  the  advantt^es 
jii^aing  from  their  adoption.  The  paper  was  accompanied  by 
.^awings  illustrative  of  the  subject. 

April  29. — A  paper,  by  Dr.  Brewst«r,  was  ca[9.menced)  on 
~^e  optical  and  physical  properties  of  taDEisheer. 
^ ,'  May  6. — Dr.  Brewster's  paper  waa  concluded.  After  men- 
/^iiuDg  tile  mode  of  formation  and  chemical  primectiea  of  taha- 
^i^ieer.  Dr.  B.  proceeded  to  state  that  tiiere  are  three  varieties  9f 
jmjy ^jj^t^gnce ;  one  possesBesa  milky  ^ftmspar^cy, ^d reflects 
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a  bluish  light  \  another  is  transparent ;  and  the  third  opaque. 
The  first  two  varieties  give  out  air,  and  become  transparent  wnen 
placed  in  water.  The  third  likewise  gives  out  air,  but  remains 
opaque.  If  the  first  varieties  be  only  slightly  wetted,  they 
become  quite  opacjue.  The  first  two  varieties  resemble  the 
hydrophanous  opal  m  the  property  of  becoming  transparent  when 

!)ut  into  water,  but  differ  irom  it  remarkably  in  becoming  opaque 
rom  the  application  of  a  small  quantity  or  that  fluid.  As  taba- 
sheer  disengages  more  air  than  the  opal,  its  pores  must  be  more 
numerous ;  and,  therefore,  the  transmission  of  Ught,  so  as  to 
form  a  perfect  image,  indicated  either  a  very  feeble  refractive 
power,  or  some  peculiarity  in  the  construction  of  its  pores. 
jDr.  B.  accordingly  found  by  experiment  that  this  curious  sub- 
stance has  a  lower  refractive  power  than  any  other  solid,  or  even 
liquid,  and  that  it  holds  an  intermediate  place  between  water  and 
the  gases.  Numerous  experiments  were  detailed  with  the  view 
of  determining  the  power  of  tabasheer  to  absorb  different  fluids, 
and  to  ascertain  the  cbrresponding  effects  produced  upon  its- 
optical  properties,  specific  gravity,  &c.  The  paper  was  con- 
cluded with  an  attempt  to  explain  the  cause  oi  the  paradox 
exhibited  by  the  first  two  varieties  of  tabasheer,  of  becoming 
opaque  by  a  small  quantity  of  water.    . 

may  13. — A  paper,  by  T.  A.  Knight,  Esq.  was  read,  upon  the 
different  quaUties  of  spring  and  winter  felled  oak  trees. 

The  author  concluded  from  his  experiments  and  observations 
that  in  all  cases  where  it  is  essential  to  give  durability  to  the 
alburnum  of  the  oak,  the  tree  should  be  barked  in  the  spring, 
and  felled  the  ensuing  winter. 

At  this  meeting  also,  a  paper,  by  Dr.  Marcet,  was  begun, 
entitled  "  On  the  Specific  Gravity  and  Temperature  of  Sea 
Waters  in  different  Parts  of  the  Ocean  and  in  particular  Seas  ; 
with  some  Account  of  their  sahne  Contents." 

May  20. — Dr.  Marcet*s  paper  was  concluded.  The  object  of 
this  interesting  memoir  was  to  determine  the  general  propertied 
of  sea  waters  in  different  parts  of  the  ocean  and  at  different 
depths,  with  the  view  of  ascertaining  whether  they  differed 
from  one  another,  and  in  what  respect.  The  investigation  was 
begun  several  years  ago  in  conjunction  with  the  late  Mr.  Tennant, 
and  in  order  to  render  it  as  complete  as.  possible,  every  opportu- 
nity was  taken  to  collect  specimens  from  all  parts  of  the  globe. 
After  these  preUminary  remarks.  Dr.  M.  proceeded  to  describe 
the  instruments  which  had  been  contrived  to  raise  water  from 
different  depths,  or  from  the  bottom  of  the  seas  when  practicable^ 
and  which  had  been  employed  in  collecting  the  difierent  speci- 
mens.  The  three  great  points  kept  in  view  in  the  course  of  ih% 
examination  were,  their  specific  gravity,  their  chemical,  coinpd- 
sition,  and  their  temperature,  wnen  this  could  be  ascertainedj 
and  the  author  ^ave  a  circumstantial  detail  of  the  pr^tiiuticiQi, 
attended  to  in  me  investigation  of  each  of  these  important 
points.    The  results  of  the  authQr'b  ntimeroufs  observations  and 
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experiments  were  arraoged  in  the  foorm  of  tables^  and  conse* 

Juently  did  not  admit  ofbeing  detailed.*  The  general  condusion 
om  the  whole  was,  that  the  composition  of  sea  waters  in  aU , 
parts  of  the  ocean  is  very  nearly  the  same,  both  with  respect  to 
the  nature  of  the  saline  matters  and  their  relative  proportions  to 
one  another,  and  that  they  only  diflFer  from  one  another  with 
respect  to  the  absolute  quantities  of  salt  they  contain. 

In  the  course  of  the  paper,  the  following  interesting  facts 
were  mentioned.  Dr.  M.  had  been  furnished  with  specimens  oi 
sea  water  from  both  the  late  arctic  expeditions ;  and  on  compar-c 
ing  the  labels  attached  to  them,  he  found  that  in  the  Greenland 
seas  the  temperature,  as  ascertained  by  Lieutenants  Franklin 
and  Beechy,  uniformly  increas^dWxih  the  depth  ;  while  in  Baffin's 
Bay,  according  to  the  observations  of  Capt.  Ross  and  Lieut. 
Parry,  it  as  constantly  diminished.  WithTespect  to  the  compo- 
diionof  these  waters,  Dr.  M.  found  that  specimens  taken  from 
the  surface  were  not  generally  less  saUne  than  those  taken  from 
great  depths,  unless  the  surface  had  been  lately  thawed,  when 
Sie  quantity  of  saUn^e  matter  in  the  surface  water  was  much 
diminished. 

,  In  speaking  of  the  general  composition  of  sea  waters,  Dr.  M. 
stated  the  important  discovery  made  by  Dr.  Wollaston  that  they 
uniformly  contain  ^o^a^A.  The  proportion  of  this  alkaU  present. 
Dr.  W.  estimates  at  somewhat  less  than  -^^-^th  part  of  the 
water  at  its  average  density ;  and  he  supposes  it  exists  in  the 
state  of  sulphate.    » 

SOCIETY    FOR    THE    ENCOURAGEMENT    OF    ARTS,    MANUFAC- 
TURES,  AND    COMMERCE. 

*    This  Society  has  voted  the  following  rewards  since  April  last : 

Mr.  T.  Hack's  Chuck  for  a  Lathe. — ^This  is  somewhat  similar 
to  Mr.  Bell's,  before-mentioned ;  but  it  has  four  studs ;  and  its 
construction  is  somewhat  simphfied.  The  Society  voted  its 
jEfilyier  Hl^dal  to  Mr.  Hack  for  this  contrivance. 

Mr.  J.  Beckway's  Hay-weigher  and  Binder, — This  instrument 
is  made  conveniently  portable,  and  will  be  found  exceedingly 
useful  in  adjus.ting  the  weight  of  trusses  of  hay,  &c.  They  can 
also  be  more  conveniently  bound  in  this  machine.  The  silver 
Isis  medal  and  15  guineas  were  awarded  to  Mr.  Beckway  for  this 
invention. 

Dr.W.  W.  Thackeray^s,  Mr.  CreyMs,  and  Mr.  Palmer^s  Plan^ 
taiians  of  Timber  Trees. — These  plantations  are  made  upon  land 
unfit  for  tillage ;  and  the  Society  voted  the  gold  medal  to.  Dr. 
Thackeray,  the  silver  medal  to  Mr.  Creyke,  and  the  silver  Ceres 
medal  to  Mr.  Palmer,  for  their  valuable  labours. 

Mr.  T.  Lam's  Fruit-Gatherer. — This  useful  instrument  is 
affixed  to.  a  light  pole  of  considerable  length,  and  is  made  to 
griasp  and  hold  the  fimt  firmly,  but  without  injuring  it.    The 
mlver  Ceres  medal^  or  10  guineas^  was  adjudged  to  lm«\i^xv&  iosfi 
]burinircDfiOD» 
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Mr.  Edward  Roberts's  CAtim.— Thifi  chUm  has  i^6  agit&toM 
^ithin  it^  and  will  be  found  to  separate  the  but^ric^dug  pijCrtii  of 
the  cream  with  great  facility.  The  sum  of  nve  guineas  ^vras 
Voted  to  Mr.  Roberts  for  this  contrivance. 

Mr,  Aloys  Senefelder^s  Treatise  on  Lithography, ^^Mt.  t3(Biri&- 
felder  was  the  onginal  inventor  of  this  veluabie  ktt,  add  IbH 
treatise  contains  the  history  and  results  of  his  discoveries  witli 
iitimerous  recipes  for  making  the  inks,  crayons^  machines,  and 
other  apparatus,  necessary  in  the  process.  The  Society  awarded 
its  gold  medal  to  Mr.  Senefelder^  as  a  testimony  of  its  sense  of 
his  useful  labours. 

Mr.  D.  Redman's  Specimen  of  Lithography  ^T^  ^n^tih 
Stone. — The  silver  Isis  medal  was  votied  to  Mr.  Kemnto  fbHliiB 
specimen. 

Mr.  C.  HudmandeFs  S^cimens  of  Lithography  executed  mcft 
Foreign  Stones. — The  Society  votedf  its  silver  medal  to  M^,  I«3i 
inandely  JTor  his  maisterly  performances  in  this  art. 

Mr.  Hinmn^s  Restorations  and  Casts  of  the  Friezes  in  ikt 
^British  Museum. — The  Society  awarded  its  gold  Isis  fiedtBd  to 
Mr.  Hinning  for  this  laborious  performance. 

Mir.  J.  White's  Double  Door  Spring. — ^This  invention  ii  for 
ihe  purpose  of  permitting  the  doors  to  open  both  waySy  tM  ^ei 
to  retain  them  when  shut,  with  sufficient  firmness.  '  The  Socie^ 
adjudged  its  silver  Isis  inedal  to  IVtr.  White  for  his  intention. 

Lieut.  T.  Cook's  Life-Raft. — ^This  valuable  apparatuis  cHh  be 
made  in  a  very  short  time,  from  materials  always  oh  board  6fi^, 
or  it  may  be  kept  in  a  very  portable  form,  always  ready  for  nse ;' 
and  may  prove  the  means  of  saving  many  lives  in  case  of  ibip- 
.  wreck.    The  Society  voted  its  gold  metal  for  this  invention. 

Mr.  Brabazon's  Row-Lock. — ^This  is  an  improved  mode  of 
supporting  the  oars  in  boats,  and  particularly  in  life-boa^ ;  hnd 
{6r  this  contrivance,  the  Society  awarded  its  silver  medd. 

Mr.  J.  Young's  British  Opium. — Mr.  Younff  has  consid^MH^ 
improved  the  method  of  collecting  this  valuable  mediciili^ ;  HM 
hk^  proverd  that  it  may  be  procured  in  this  country  ^th  stifficiept 
profit  to  induce  the  agriculturist  to  cultivate  the  p<Wy  ^^^  ^^ 
ipurpose,  as  well  as  to  extract  oil  fi:om  its  seeds.  The  Sociely 
adjudged  its  ^Id  medal  to  Mr.  Young  foir  this  imprdl^ 
jnent.  ^ 

Mr.  Aust's  Circular  Pump. — In  this  pump,  the  barrel  vSai 
pump -rod  are  made  circular,  and  the  latter  forms  onebiece  with 
the  handle,  which,  turning  upon  an  axis  in  the  cehtrfe  xyfilbe  cSh^, 
there  is  nothing  to  disturb  the  circular  motion  of  the  piston  in  tt6 
1>arrel,  and  the  pump  becomes  exceedingly  simple,  c6tisiM|^  of 
but  few  parts,  and  can  consequently  be  made  cheap.  Tbit  isim 
of  20  guineas  was  voted  to  Mr.  Aust  for  this  contrivBni*. 

Mr.  W.  Russell's  Lock-Cock. — The  handle  of  this  cock  tiktttot 

be  turned,  until  a  stud  scretVed  into  the  side  of  it  is  ilns^^d 

,by  means  of  a  key  applied  to  it;  in  s6me  cas66  Sl^. llUfiSeH 

applies  a  Bramah's  lock  to  this  purpose,  and  the  codkVttAlll^AIH&j 


lf^fiiome$  a  very  secure  meaos  of  preventing  the  fiEauch^ent  waste 
of  vaildabl^  liquors.  The  Society  voted  its  silver  n^tal. 
.'  !.jMr.  Amger's  Self-A^iuting  Cram. — This  is  a  contrivance 
tei^ng  to  equalise  the  power  applied  to  work  a  crane  according 
to  tib^  weight  to  be  raised  hy  it.  The  silver  medal  yvQ&  awarded 
tO:Mr«  Ainger. 

ROYAL  BANISH  SOCIETY  OF  SCIENCES. 

View  of  the  Transtfctiom  of  the  Royal  Danish  Society  of  Sciences, 
ana  of  the  Works  of  tts  Members^  from  May  31,  1817,  to 
May  31, 1818.  By  H.  C.  C&$ted,  Professor,  and  Knight  of 
the  Cross  of  Dapnebray. 

During  last  year,  the  following  gentlemen  were  elected  foreigjo. 
Qii^nbers: 

-:.   For.  tie,  JifathemijUi^al  Class. --^Mv.  Wiebeking,  pf  Munich^ 

^livy-^u^cillor  $tad  Knight ;  Mr.  Fkmti,  of  Naj^les,  Professor. 
For  ike  Physical  Class. — Mr.  Gieseke,  (^Dublin,  Qommander 

.^Qanoebn^ ;  Mr.  J^jmeson,  of  Edinbur^,  Professor. 
■ .  When  Kepler  had  discovered  the  law  for  the  motion  of  tbjs 
celestial  bodies,  viz.  that  the  times  in  which  given  arches  are  run 

>t]jirpugh  are  proportional  to  the  planes  inclosed  between  the  said 
Itfdhea.  and  tne  rays  drawn  to  the  centre  of  the  powers,  the  pro- 
jdem  pf  dividing  a  circle  from  a  given  point  of  the  diameters  m  a 
^veo  proportion  naturally  occiured  to  him ;  for  if  this  proble;m 

..0q^ld  b^e  resolved  with  respect  to  the  circle,  the  same  .must  be 
Ufa  c^e  with  the  ellipsis. 

Be  proposed  this  question  to  the  mathematicians,  adding, 
that  be  did  not  believe  it  could  be  resolved  in  a  direct  manner ; 
and  whoever  cpuld  show  him  the  contrary  should  be  his  magnus 
ApoUp*     The  problem  afterwards   bore  his   napae,  and  has 

;  since  been  considered  by  manv  ma^ematicians  of  the  first  rank. 
The  discovery  and  process  of  the  analysis  furnished  the  mathe- 
jnaticiaiis  witii  means  enabling  them  to  approximate  more  and 
Tisore  to  ^a  accurate  solution  of  this  celebrated  problem. 

1..:.  Jeaiufit  had  already  set  out  the  true  anomaly  by  the  middle 

\  4pio|paly  \mto  die  sixth  power ;  Cagnoli  unto  the  ninth ;  but  as 
ibey  nn^iely^gave. results  without  any  general  formulas  by  which 
.^e  explanation  of  the  resi^lts  thus  found .  out  might  be  continued  ■ 
at  pleasure,  no  great  progress  was  made  as  yet  towards  the  real 

;  idbject. 

> .  It  wa3  resecvedfer  the  celebrated  astronomer  Schubert  to 
.cegiedy  this  de&cL  9y  explaining  the  terms  for  the  functions 
.0]^  tl^  e^oe^tricjancimaly,  and  by  conveniently  adapting  it  to  the 
.terqas  of  dhe  true  <Mie,  this  great  analyst  succeeded  in  giving  a 
..<$tDt&t  iM^tiw  of  Kepl^r^  problem*  In  ^'  Bode's  Astronomiches 
.JtahrhM^^''  for  the  year  l820,  this  solution  is  found,  together 
:!mit^ilpifi  juyiQi^ral  explanation  for  the  true  anomaly,  and  the  radius 
.WA^MTf^Wto  the  13Ui  power  of  the  eccentricity. 
;^^y^M(|^.  t^e^BWie:  tipsie  with  Schubert,  ProfeaaoiT^i^^xixe^^N^ 
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tricitjr.  Without  making  use  of  the  eccentric  anomaly^  ht 
explained  the  invaluable  formula  given  by  Laplace,  in  his  ''Tiieory 
du  Mouvement  et  de  la  Fiffure  Elliptiquc  des  Pianetes."  This 
did  not  merely  serve  as  a  confirmation  or  the  solution  of  Schubert, 
as  the  author  found  the  numeral  coe£Scients  discovered  by  the 
latter  to  be  quite  right;  but  he  also  detected,  by  means  of  the 
observations  made  during  the  process,  a  very  simple  and  sym- 
metrical law  for  the  explanation  of  the  true  anomaly,  in  conse* 
quence  of  which  we  may  continue  the  same  as  far  as  we 
please;  as  also  fix  every  term,  independently  of  the  other 
terms  found  out  before.  To  these  discoveries,  the  author  added 
several  explanations  and  appUcations  useful  in  theoretical 
astronomy. 

It  is  certain  that  the  magnetical  needle  does  not  every  where 
stand  due  north  and  south.  In  most  places  it  declines  con- 
siderably either  towards  the  east  or  the  west.  This  deviation, 
known  at  first  only  to  seamen  who  made  use  of  the  magnetic 
needle  to  direct  their  course  at  sea,  was  afterwards  found 
to  lead  to  a  knowledge  of  the  spreading  and  difiusion  of  the 
.jnagnetic  powers  over  the  globe,  and  may,  perhaps,  hereafler 
render  the  compass  a  still  more  perfect  means  of^  cUrection  to 
the  mariner  than  ever  it  could,  had  it  every  where,  without 
variation,  pointed  to  the  same  paits  of  the  heavens.  But  if 
we  desire,  in  this  respect,  to  make  the  wished-for  progress,  the 
science  must  be  continually  enriched  with  observations  respect- 
ing the  deviations  of  the  needle,  which  is  perpetually  changing 
in  every  place. 

For  London  and  Paris  they  have  been  so  fortunate,  with  respect 
to  the  variations  of  the  magnetic  needle,  as  to  have  observations 
that  extend  further  back  than  two  and  a  half  centuries,  but  the 
t)ldest  of  these  cannot  be  considered  as  very  exact. 

With  us  the  two  Louises,  father  and  son,  have,  through  most 
part  of  the  last  century,  made  nice  inquiries  about  the  direction 
of  the  magnetic  needle.  Our  present  director  of  navigation, 
Mr.  Wleugel,  Commander  and  Knight,  has,  through  a  series  of 
years,  occupied  himself  with  inquiries  about  magnetism,  and  has 
applied  to  this  subject  the  additional  knowledge  and  more  per- 
fect instruments  with  which  he  is  favoured  by  the  progress  of 
the  age. 

In  the  remotest  times,  from  which  we  have  records  of  the 
magnetic  needle,  it  had  a  declination  towards  the  east,  which 
gradually  diminished,  till  about  the  middle  of  the  1 7th  century  it 
ceased  m  most  parts  of  Europe ;  so  that  the  needle  stood  regu- 
larly north  and  south,  which  soon  was  followed  by  a  declination 
towards  the  west,  that  since  that  time  has  increased  till  very  lately, 
when  this  westward  declination  again  seems  to  be  diminishing. 
But  it  is  a  matter  of  greater  difficulty  than  it  appears  to  be  at  finit 
sight  to  determine  whether  this  alteration  has  taken  place  or.not. 
The  declination  of  the  magnetic  needle  is  subject  to  incesj^nt 
-variations;  every  day  is  to  it  a  period  in  which  it  increases  fmcl 
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diminishes  ;  every  year  the  same  alteration  is  repeated,  but  to  a 
greater  extent.  As  long  as  the  daily  declination- is  not  too  great 
in  comparison  with  the  yearly  one,  we  may  easily,  after  the 
lapse  of  a  few  years,  be  enabled  to  determine  whether  the  devia- 
tion has  increased  or  diminished  ;  but  when  the  yearly  alteratiori^ 
as  is  now  the  case,  is  but  small,  when  compared  with  the  daily 
one,  many  years  consequently  will  elapse  before  the  amount  of 
the  yearlv  alterations  will  surmount  that  of  the  daily  ones.  That 
the  yearly  alteration  is  now  become  small  is  a  circumstance 
which,  no  doubt,  makes  us  beUeve  that  it  has  attained  its  maxi-^ 
mum  ;  as  every  progressive  series  obtains  its  maximiun  when  the 
difference  of  the  terms  becomes  null. 

During  the  year,  the  western  deviation  is  greatest  in  the 
month  of  September ;  and  during  the  day  it  is  greatest  about  two  , 
o'clock,  in  the  afternoon.  When  no  considerable  disturbances 
appear,  the  daily  alteration  does  not  exceed  20  minutes.  In  the 
year  1649,  the  deviation  here  in  Copenhagen  was  1^°  east.  About 
the  year  1656,  it  must  have  been  0  ;  as  in  1672,  it  was  3°  35^ 
west.  The  western  declination  afterwards  continued  to  increase 
till  the  year  1806,  when  it  was  18®  25''.  Since  that  time  it  has 
diminished,  however,  as  usual,  advancing  and  relapsing.  In  the 
yeir  1817,  Sept.  8,  at  two  o'clock  in  the  afternoon,  it  w&s 
17*^  56%  consequently  29'  smaller  than  in  1806  ;  it  may,  there- 
fore, be  supposed,  that  the  western  declination  has  reached  its 
maximum.  By  drawing  the  curve  that  is  produced  when 
the  times  are  regarded  as  abscisses,  and  the  declinations  as  ordi- 
nates,  it  seems  to  be  evident  that  if  the  point  of  return  does  not 
fall  upon  the  year  1806,  it  ought  rather  to  be  inquired  for  before 
than  after  that  year. 

The  inclination  of  the  magnetic  needle  has  lately  been  found 
by  the  author  to  be  ll""  26' . 

Mr.  Herhald,  Professor  and  Knight,  has  deUvered  to  the 
Society  a  description  of  a  full-bom  foetus,  that  expired  during  a 
complete  breathing,  about  half  an  hour  after  its  birth. 

The  internal  organization  of  this  foetus  was  found  to  be  in  many 
respects  rare  and  remarkable. 

1.  The  viscera  of  the  thorax  and  abdomen  were  arranged  in  an 

inverted  order  ;  the  inferior  point  of  the  heart  and  the  arch  of  the 

arteria  aorta  turned  to  the  right  side ;  the  Uver  lay  beneath  the 

left,  the  spleen  beneath  the  right,  hypochondrium ;  the  broad 

part  of  the  stomach,  and  the  great  arcn  of  the  same,  bordered 

upon  the  spleen  "on  the  right  side  ;  the  duodenum  began  on  the 

tight  side  under  the  Uver,  and  left  its  capsule  before  the  spleen 

t»  the  right  side  ;  the  pancreas  turned  its  broad  part  to  the  left 

ride,  where  its  ductus  ran  into  the  duodenum ;  the  jejimum  and 

ifium  wound  from  the  right  side  down  towards  the  coecum,  which 

hqr  in  the  inferior  part  of  the  belly  on  the  left  side  (regio  iliaca 

sinistra) ;  the  colon  wound  about  the  small  intestviv^B  iiwxiXScka 

J^ft  side  towards  the  right,  &c. 
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2.  Both  the  Tentricles  of  the  heart  were  united  by  means  of 
tt  o^ing  m  their  septum  ventriculorum,  that  ran  from  the 
^renthculus  polmonalis  to  the  ventriculus  aorticus ;  the  surteria  pot 
monabs  and  ductus  arteriosus  Botalli  to  the  aorta  were  wanting. 
Both  rente  caTBs  united  in  the  breast  before  they  went  into  tte 
atrium  of  the  heart.  This  atrium  venarum  cavarum  received 
besides  this  from  below  on  the  left  side,  through  the  dif^hra^m^ 
in  extpaordinary  vein  formed  of  the  hepatic  veins  and  umbihcal 
tvitty  of  a  peculiar  bulk.  In  the  same  atrium  was  an  opening, 
ttat  through  the  septum  atrioilmi  led  into  the  atrium  venanim 
pedmonidinmy  and  another  opening  that  led  into  the  y^itricuhia 
aorticus.  'the  atrium  venarum  pulmonahum  had  four  openinm 
before  the  vense  pulmonales,  and  one  opening  that  led  into  tn0 
4Mificium  venosum  ventriculi  pulmonalis  ;  the  venes  pulmonafag 
mtre  connected  with  an  extraordinary  branch  of  an  artery,  whkA 
ftora  the  inferior  extremity  of  the  arch  of  the  aorta  spread  in  the 
i^gs ;  the  aorta  alone  had  transmitted  ail  the  blood  from  both 
fikt  ventricles  of  the  heart ;  the  vena  cava  inferior  went  through 
Ifae  diMihragm  on  the  right  side,  formed  an  arch  in  the  concavSy 
ef  the  breast  to  the  left  side,  to  wind  over  the  left  bronchia/  ana 
then  to  join  the  upper  and  descending  vena  cava;  the  vena 
.cava  i];iferior  received  in  the  breast  venee  intercostales  from  the 
inght  side,  and  vena  hemiaz^gia  from  the  left  side,  as  otherwisi 
me  vena  aa^gos  was  wantmg.  The  upper  arteria  cceliaca  did 
not  give  off  any  arteria  hepatica ;  this  organ  received  a  peouIM 
«rtery  from  the  arteria  mesenterica  superior. 

ThearteriaccBliacasuperior,andbot£arteri8Bmesenteric8B,rami. 
«ed  in  an  abnormous  direction  corresponding  with  the  inverted 
posture  of  the  organs. 

The  arteria  henahs  and  arteria  coronaria  ventricuU  ran  to  the 
right  side ;  the  arteria  mesenterica  superior  wound  with  the  flio 
colica,  and  cohca  dextra  to  the  left ;  the  arteria  mesenterica  infiU 
idoor  turned  to  the  right  with  its  branches,  coUca  sinistra^  and 
hoemorrhoidatis  mtema,  8cc.  -r 

3.  The  organs  for  the  secretion  and  ejection  of  the  urine  were 
also  in  an  unusal  condition ;  the  membrum  virile  had  its  natural 
form  and  size,  but  the  urethra  was  impervious  from  the/top 
%6  the  neck  of  the  bladder.  The  kidneys  were  larger  than 
m  ^  natural  oondition,  and  divided  into  eight  or  nine  Uaddeni, 
jformfed  like  grapes,  that  contained  a  clear  liquid.  Evaiy 
%dadder  had  a  small  ripening  that  led  into  the  pelvis  through  a 
'indiK.  Both  ureters  were  widened,  and  particularly  so  near  the 
^vesica  urinaria ;  thev  lay  twisted  Uke  distended  mtestines  on 
Iwith  sideb  of  tiie  abtjomen,  the  breadth  of  which  thereby  was  ren* 
4ered  unusual ;  the  vesica  urinaria,  as  also  the  ureters,  were 
'tridened  by  the  urine ;  the  texture  was  of  an  uncommon  thidmea^, 

4.  The  child  was  besides  what  they  call  a  vanis  ;  its  feset  were 
'V^  much  distorted ;  the  sole  of  the  foot  turned  inwavda  and 
backwards  in  such  a  manner  that  the  toes  touched  eaoh  othsr. 
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The  author  illufiirated  all  these  monstrosiltes  by  ^IrawmgiBy  nt^d 
endearouredy  by  adding  an  historical  view  of  similar  monstein^ 
and  by  pointing  out  the  difierent  circumstances  necessary  fer 
the  life  of  the  fcBtus  and  tlie  new-born  child^  to  show  how  impor* 
tflmt  it  is  to  the  physiolo^st,  the  pathologist,  th^  physician,  and 
Berticularly  to  the  forensic  physician,  to  have  a  com{dete  knaw<« 
ledge  of  the  monsters  in  the  animal  economy. 

As  a  continuation  of  this  inquiry,  the  author  delivered  to  tho 
Society  observations  on  the  causes   of  organic  monsters  m 
general.    He  first  observed,  that  the  hypothesis  of  demoniacal 
sad  sodomitical  foetus  was  formerly  generally  admitted  to  be  true^ 
bot  that  all  naturalists  now  look  upon  it  as  a  dream  from  ancient 
limes.    He' then  showed  that  tne  doctrine  of  monsters  front 
fimtastical  origin,  as  of  the  formation  of  the  embryo,  different 
from  the  general  laws  in  consequence  of  the  imagination  of  (he 
mother,  is  as  groimdless  as  those  ancient  opinions,  and  has,  is 
consequence,  lost  most  part  of  its  adherents.    He  himself  loolui 
mpon  the  hjrpothesis,  that  it  is  possible  for  a  woman  big  vntfa 
caild,  by  being  frightened,  or  by  mislooking  herself,  or  by  being 
jlesirous  of  some  object  or  other,  to  be  able  to  cause  her  Embryo 
to  be  misshapen,  by  means  of  her  imagination,  as  n9  less  ffuai^ 
add  dangerous ;  though  among  the  less  enlightened  part  of  man* 
kind^  it  is  generally  embraced.    He  exhorts  medical  men  to  be 
aealous  in  checking  the  progress  of  this  hypothec,  ^d  widi 
Mickel,  Lawrence,  and  others,  to  study  ana  explain  those  laws 
of  nature  that  under  different  conditions^  determme  th^  different 
farms  of  the  embryos  and  all  organic  bodies. 
■    Prof.  (Ersted,  Knight,  presented  to  the  Society  two  treatises, 
tiie  one  being  the  beginning  of  a  series  of  treatises  on  the  method 
tfter  which  a  system  in  natural  phibsophy  ought  to  be  comncsed; 
the  other  containing  an  inquiry  into  the  compressibility  of  wator. 
Every  one  knows  what  a  number  of  systematicid  books  under  the 
names  of  systems,  compendiums,  elements,  courses,  Scc.ui  natural 
philosophy,  have  been  published  in  different  countries  of  Europe 
m  a  series  of  years.    Although  these,  and  even  sach  as  belong 
to  one  and  tiie  Same  age,  contain  many  diversities  of  opinion 
lespecting  the  causes  of  things,  yet  the  diversities  in  the  iaetboAi 
jMem  to  be  still  greater.    1?hey  have  not  even  agreed  iiKth  respect 
to  the  extent  of  the  science.    While  some  would  debar  from  it 
^8  well  what  md.y  be  considered  the  appUcation  of  mathematiet 
to  cfaemistry,  others  did  not  only  want  all  this  to  belong  to 
chemistry,  but  even  added  the  doctrine  of  the  condition  of  the 
tehrecrtrial  globe^  and  a  view  of  the  laws  for  the  motion  of  tike 
other  i^anets.    With  respect  to  the  division  and  the  otdcfr 
of  maitecB,  thete  was  no  less  disagreement^  but  in  particBltr 
a-  greM  doubt  seemed  to  prevail  respecting  1^  memod  after 
-#Iuch  jtib0Be  laws  of  nat\»re,  that  were  wpt  to  be  expressed 
BiaibfanorticaHy,  ought  to  be  representcfd  and  proved  in  natord 
pfaflosopbf ..  All  these  objects  produced  k  ^^xsf^'^ijst6Si6!v:i^pi^ 
to  id^fik  the  author  will  endeavour  to  rep&f  ia  ^  aen&a  o^  \x«^- 
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tises,  the  object  of  the  first  of  which  is  to  explain  what  natnral 
philosicyphy  means.  The  author  here  endeavours  to  justify  at 
large  the  definition  he  has  made  use  of  in  other  writings,  accord- 
ing to  which  natural  philosophy  is  the  science  of  the  general 
laws  of  nature  ;  yet  he  will  not  confine  this  science  within  the 
narrow  circuit  which  several  German  authors  have  drawn  by  the 
name  of  algemeine  naturlehre  (physica  generalis) ;  but  adnuts 
into  it  the  doctrine  of  electricity^  magnetism,  light,  heat,  and 
chemical  affinities,  as  they  are  all  immediate  consequences  of 
the  general  powers  of  nature.  He  is  of  opinion  that  even  the 
quahties  of  the  different  matters  from  this  more  extended  point 
of  view  ought  to  be  regarded  as  peculiar  effects  of  the  general 
powers  of  nature,  which  in  every  one  of  them  appear  in  a  pattf- 
cular  development  and  strength.  ^ 

The  author  having  already  formerly  endeavoured  in  several 
writings  to  prove  that  the  electrical  powers  are  the  same  with 
the  chemical,  only  in  a  more  free  condition,  and  having  at  tb6 
same  time  allegea  that  magnetism,  light,  and  heat,  are  effectar 
of  the  very  same  powers,  aS  in  natural  philosophy  that  does  not 
treat  of  motion  unite  to  form  a  coherent  doctrine  of  powers  oir 
chemistry  m  the  most  extensive  sense  of  the  word.  The 
first  of  these  parts  of  natural  philosophy  (in  this  sense  of  tiia 
word)  comprehends  the  external  changes ;  the  second  the 
internal. 

It  is  evident  that  no  more  can  be  added  to  these  two  parts, 
except  the  doctrine  of  the  union  of  powers  and  motion ;  for 
instance,  in  light  and  the  radiant  heat ;  but  whether  this  doctrine 
is  to  be  separated  from  the  rest  as  an  independent  chapter,  or 
is  to  be  comprised  in  the  doctrine  of  powers,  cannot  perhaps  be 
determined  before  natural  philosophy  has  obtained  a  far  greater 
perfection. 

The  author  intends,  as  soon  as  possible,  to  give  the  continua- 
tion of  these  inquiries.     His  design  is  thereby  to  introduce  and 
occasion  an  inquiry  concerning  this  subject  among  natural  philoso- 
phers, and  thinks  it  very  useful  to  the  science  if  they  could  agree 
upon  the  form  and  construction  of  a  system  in  the  science  ;  and 
all  the  learned  in  the  said  science  would  then  work  jointly  ta 
complete  it ;  and  thus  in  time  a  work  would  be  produced  con- 
taimng  a  complete  picture  of  the  science  in  the  age  given. 
The  author  does  not  of  course  mean  that  all  systematical  books 
ought  to  be  composed  after  the  very  same  plan,  which  indeed 
might  be  altered  according  to  the  different  aim  of  the  author, 
but  in  such  systems  as  aimed  at  nothing  else  but  evidently  to 
explain  the  science,  he  thinks  that  the  same  order  and  way  of 
proceeding  ought  alw^,ys  to  be  followed,  when  the  learned  had 
previously  agreed  to  declare  it  to  be  the  proper  one.     But  that 
such  a  concord  respecting  a  theory  of  systematical  books  should 
be  X)btained,  he  thinks,  to  be  as  possible  as  the  concord  subsist^ . 
ing  among  tiiephilosophers  respecting  so  many.oth^r  theories.  ■•' 
-  Although  we  are  already  possessed  of  such  proofs  of  the  com^ 
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pressibility  of  water  that  it  is  not  to  be  doubted  of,  yet  the  de^ee  iix 
which  water  can  be  compressed  by  a  certain  force  and  the  law  ac- 
cording to  which  the  compression  takes  place  are  subject  to  uncer-' 
tainties,  and  even  very  considerable  ones.  Some  mathematicians 
and  phUosophers  indeed  were  of  opinion  that  the  said  compressi- 
bility of  water  was  proportioned  to  the  force  employed ;  but  the 
experiments  of  Abich  and  Zimmermann,  which  are  the  only  series 
of  experiments  of  the  compressibility  of  water  by  unequal  powers^ 
seemed  to  be  entirely  contradictory  to  this  opinibn,  wherefore 
Gehler,  in  the  account  which  he  has  given  in  his  dictionary  of 
the  experiments  on  the  compressibility  of  water,  plainly  tells  u^ 
that  it  has  not  been  possible  to  discover  any  law  in  the  quantities 
that  occurs  thereby.  The  same  judgment  has  been  passed  by 
all  other  philosophers  on  the  results  of  the  experiments  of  Abicn 
and  Zimmermdnn. 

Prof.  OErsted  undertook  to  examine  them  anew,  and  was  sur- 
prised at  finding  that  the  calculations  of  the  results  of  the  expe-! 
riments,  although  of  the  easiest  kind  in  Zimmermann's  book, 
were  perplexed  by  mistakes  of  consequence.  By  correcting  them 
it  appeared  that  the  experiments  described  did  not  prove  that 
unboiled  water  is  less  compressible  than  boiled,  but  that,  on  the 
contrary,  as  might  be  expected,  it  was  even  more  compressible. 
It  was  likewise  demonstrated  that  the  compressions,  so  far  ai 
the  experiments  were  not  undertaken  with  the  greatest  power, 
which,  perhaps,  might  compress  the  piston  itseli,  were  propor- 
tioned to  the  compressing  powers.  This  induced  the  author  tO; 
get  a  machine  maae  for  the  compression  of  water.  It  consisted 
of  a  very  wide  and  thick  brass  cylinder,  and  a  thin  tube  with  a 
piston  tor  the  compression  of  the  water.  By  means  of  thii 
machine,  the  water  was  compressed  by  applying  but  very  little 
force,  and  very  small  alterations  in  the  place  filled  with  the  water 
were  measureu.  In  order  to  measure  or  compute  the  'conmress- 
ing  power,  which  cannot  be  done  immediately  with  sumcient 
exactness  on  account  of  the  friction  of  the  piston,  an  appeudage^ 
was  made  to  the  wide  cylinder  into  which  a  narrow  and, strong 
glass  tube  was  screwed.    This  was  filled  with  air,  which  by  the 

Seatness  of  its  compressibility  showed,  after  the  law  of  ]VJanotte^ 
e  quantity  of  the  pressing  power.  By  this  instrument  he 
found  that  the  compression  muie  water  was  proportional  to  that 
of  the  air,  consequently  in  proportion  with  the  compressing  powers^ 
At  1-2°  of  the  centigrade  thermometer  this  compression  differs; 
very  little  fron^  0*00012  for  a  pressure  equal  to  that  of  the  atino- 
sphere.  He  has  Ukewise  extejtided  his  criticisms  to  Canton's  expcr 
Tunents,  and  has  shown  that  a  just  estimation  of  the  influx  of  heat 
into  the  water  would  give  a  greater  compressibiUty  than  that 
which  the  English  philosopher  has  concluded.  As  De  La 
Place  has  founded  his  calculations  of  the  swiftness  of  the  sound 
m  water  upon  the  experiments  of  Canton,  the  result  of  his  calcu- 
lation must  be  adjusted  after  the  later  experimeuta. 
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Last  year  we  mentioped  a  treatise  of  Professor  Jacobsen^  ibf^ 
CQntehts  of  which  were  then  examined  by  a  committee.  T|u^ 
|)eing  done,  we  are  now  enabled  to  give  a  more  complete  accouq^ 
of  it.  The  author  had  already,  several  years  ago,  begun  to 
inmiire  intp  the  venous  systems  of  reptiles  and  birds,  of  whiqh.^ 
bad  published  something  ;  but  in  the  treatise  of  wluch  ive  speak 
here,  he  has  n(^  only  united  all  this,,  but  also  arranged  and  conn 
siderably  enlarged  his  rese^urches.  The  author  has  found  t|iat 
most  paurt  of  the  veins  that  in  man  and  mammidia  lead  into  ihf^ 
system  of  the  vena  cava,  in  reptiles  and  birds  go  into  the  kidneyft 
ai^d  the  liver ;  for  the  branches  of  the  vena  portsB  are  not  cpn^ 
fined  to  the  viscera  chylopoietica,  but  spread  also  into  tha 
remote  parts  of  the  bodies  (the  tail,  and  the  thi^h,  &c.),  and 
there  receive  veins  which  in  man  are  branches  of  the  yena  cava* 
This  form  and  regulation  of  the  system  of  veins  in  reptiles  and 
b.irds  is  different  in  the  different  classes  of  animals.  In  tHe  frpg^ 
the  lizard,  and^  the  tortoise,  it  begins  in  the  belly  from  the  Jfiq^ 
neys,  lyidx  two  or  five  strong  lateral  branches  (venae  rentes 
intwi^  superiores),  and  from  the  genitals.  The  veins  from  tha 
hincler  part  of  the  animals,  vena  lumbaUs,  the  sciatic  vein,  9Xi4 
vena  caudaUs,  do  not  join  the  vena  cava ;  but  on  running  jmtQ 
the  pelvis  form  two  pnncipai  branches,  the  one  of  which  sc«  vena^ 
ifenfdis  inferior,  that  is  produced  by  the  uniting  of  the  vena  caiji* 
dalis  and  vena  sciatica,  bends  forwards  towards  the  kidney,  aiu^ 
lumifies  in  this  organ  hke  the  vena  portee  in  the  liver.  ^9 
Pth^r  branch  is  formed  by  the  vena  lumbaris,  and  by  the  veiqf 
ffOfa  an  organ  peculiar  to  these  animals  (organon  hypogastricum), 
md  jeith^r  goes  towards  the  middle  line  of  the  antenor  part  of  th^ 
belly  there  to  join  (as  in  the  frog)  its  companion  from  the  oppo? 
Ifite  side  of  the  body,  and  thus  jointly  to  constitute  one  sin^i^ 
pjriupp$d  branch  (vena  abdominaUs  anterior)  that  ascends  to  w^ 
liver,  and  enters  the  trunk  of  the  vena  portse ;  or  there  is  no 
iflmm  (for  instance,  in  the  tortoise),  but  the  veins  on  both  sid^ 
run  parallel  to  the  hver  aud  venaportas.  In  most  reptiles' a  conr 
Aidejr^bje  uniting  branch  is  found  oetween  the  venalumb^s  jan4 
Ibe  sciieitic  vein,  so  that  all  the  veins  from  the  ^nd  p^rt  ai;^ 
united  9s  well  with  the  vena  renalis  inferior,  as  also  with  ^ 
v^na  abdominalis  anterior.  In  the  snakes  that  have  no  legs^ 
consequently  qo  venae  lumbares,  the  vena  caudalis  c^Iy  (onf^ 
the  vena  renalis  inferior,  but  the  vena  abdomjnalis  rises  irpm^ti^ 
prganon  hyj>Qgastricum,  and  from  tlie  muscles  of  the  belly.'  £(t 
the  snake  is  also  wanting  (as  it  has  no  le^s)  die  unitinfp 
jbianphes  between  the  vena  lumbalis  and  the  venarenahs,  so  tha^ 
jbptb  the  principal  branches  as  w^  vena  renalis  inferipr  9f 
vj^^aMoipinalis  anterior  in  these  animals  ^tc  entirely  sep%ratei|^ 

A  j^nvil^  regulation  or  constitution  has  also  been  ol>s#rved  pf. 
pi^  author  in  wds,  though  with  ^ome  dijflerences,  of  which. (iMp 
i^  the  prinf^paj,  that  some  part  of  the  blood  that  cp^ipc^s  from  tb^ 
hinder  part  of  the  bo^J  ia  ij^^uu^sUely  led  i^to  th^  ^/fffji.f^fjj^ 
"""  *  6 
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The  JDewum  of  ihis  is,  tijiat  the  vena  lumbaris  on  entering  the  ' 
jNlTis,  fonns  two  ramificaitions,  the  middlemost  of  which 
joins  the  vena  cava ;  the  uppermost  goes  immediately  into  the 
kiikieyB ;  while  the  nethermost,  together  with  the  sciatic  vein 
and  brandies  of  the  vena  ossis  sacri  forms  the  vena  renalis 
iilferior,  which,  for  the  most  part,  lies  buried  in  the  substance  of 
the  kidneys. 

^  The  peculiar  organ  which  the  author  has  found  in  the  reptiles 
cbnsists  of  a  serous  membrane  with  many  veins.  This  mcsnorane 
]&  formed  like  a  bladder;  and  in  those  reptiles  whose  skins  aro  ^ 
without  scale,  it  is  united  with  the  great  ^t,    but  in  rep« 
^ks  cpvered  with  scales,  the  organ  is  not  thus  united,  but  is 
ffied  with  fat.    The  author  does  not  beheve  that  this  difference 
jlrevents  us  from  concluding  that  this  or^jjan  is  the  sameln  all  these 
ehhnalsj  and  supposes  that  the  difference  is  oidy  to  be  ascribed 
^  the  skin's  unequal  aptness  of  respiration,    lliis  is,  however, 
^y  die  committee  of  the  Society,  looked  upon  as  dubious. 
'  After  all  this,  the  blood  that  proceeds  from  the  hinder  part' 
^yides  into  two  parts ;  the  first  of  which  is  led  through  the  K»re« 
liWMt  vena  abdominaUs  to  the  liver,  where  it  associates  with  the 
Tthk  port®,  and  thus  contributes  to  prepare  the  gaQ ;  the  other 
part,  that  proceeds  from  the  sciatic  vein  and  vena  caudaUs,  goea, 
fo/the  kidney ;  and  in  the  author's  (K>inion  serves  to  the  secre* 
tibii  of  the  urine.    That  the  blood  from  the  hinder  part  of  the 
66<fy  goes  to  the  kidneys,  as  has  been  alleged,  the  author  ptoves 
(is  fol&w :  tf .  That  the  vena  renalis  inferior,  in  all  the  animals  hore 
mentioned  examined. by  him,  are  connected  with  the  sciatic  vein 
aild  the  vena  caudalis.    b.  That  the  said  vena  r^oalis  growi^ 
larger  in  proportion  as  it  approaches  the  kidney,  and  as  it  pror 
beedB  receives    more  branches,  whereas  its  greatness  again 
abates  in  proportion  as  it  forms  ramifications  to  the  kidney» 
c.  That  it  ramifies  so  nicely  in  the  kidney  that  immediate  unioii 
with  the  other  veneerenales  superiores  and  the  vena  cav,a  can  ;he 
discovered,    d.  That  even  in  those  animals  in  which  theicon* 
nexi/ons  of  the  vena  abdominaUs  and  the  vena  renalis  inferior  is 
ioost  exact,  you  may,  by  compressing  the  vena  abdomioAlis, 
l^d^r  the  blood  from  proceeoing  from  the  hinder  extiemitieiB 
la  the  liver  without  occasioning  it  to  be  stopped  in  the  vena 
sc^tica  and  vena  lumbaris ;  whence  it  is  evident  that  it  mnisfc 
flpw  off  through  the  ramifications  of  the  inferior  vena  lenalis  iin 
|he  kidney,    e.  Lastly,  that  there  are  animals,,  for  instance,  Ihe 
^n^ke,  in  whiqh  the  vena  -abdominalis  anterior  and  :the  vena 
T^oialiaii^eripr  are  entirely  separated,. so  that  the  blood ikom  th# 
jbinder.parls  ^  of  the  body  in  these  animals  cannot  flow  but  through 
)9^  vfdia  renalis.    That  the'Uood  thus  led  to  the  kidney  terv^ 
jb>  secrete  the  urine,  the  author  endeavours  to  prove  froin  the 
*3ipjwidni>g  and  niee  ramifications  of  these  veins  in  the  .kidneys  ; 
ifeoBa  the  juaallness  of  the  arteria  renalis  that  appeal^  X<obeiasu^ 
ftfijiiltjprr  ttfae  ^efitelaw,  of  .the  .urine  in  these  Aiuyn^  \  .^Go&1»pi^ 
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tbe  size  of  the  veins  thereto  adapted.  Add  to  this,  that  the 
veins  that  go  to  the  liver  give  an  example  of  such  an  action  in 
the  veins  by  secreting  the  gall. 

The  effect  thus  ascribed  to  the  vena  renalis,  the  committee  of 
the  Society,  however,  foimd  to  be  dubious,  as  from  the  smallness 
of  the  arteria  renalis  no  conclusion  can  be  made  of  their  insuffi- 
ciency to  the  secretion  of  the  urine,  without  knowing  the  quantity 
of  the  urine  in  the  different  animals  ;  as  from  the  size  of  an  organ 
of  secretion,  it  is  not  always  possible  to  conclude  how  great  a 
quantity  it  can  secrete ;  as  the  secretion  of  the  urine  m  man 
and  mammalia  is  performed  by  arteries ;  while  that  of  the  gall 
is  performed  by  veins ;  and,  lastly,  as  the  nature  of  the  unne 
ana  of  the  gall  are  quite  contrary  to  one  another,  the  latter  being 
extremely  combustible,  the  former  extremely  oxygenous,  it  is 
'not  at  all  Ukely  their  origin  should  be  very  much  like  oner 
another. 

As  for  the  rest,  the  committee  approved  the  treatise,  and 
found  that  the  author,  by  the  anatomical  inquiries  and  experiments 
therein  delivered,  had  partly  rectified,  partly  enriched  zoology, 
and  thus  opened  a  wide  prospect  for  views  that  perhaps  might 
be  of  importance  to  the  patholoey  of  man. 

In  consequence  of  this  declaration  of  the  committee,  the 
Society  resolved  to  receive  the  treatise  delivered  of  Professor 
Jacobsen  among  its  writings. 

In  a  treatise  sent  to  the  Society,  intelligence  was  given  of  the 
catching  of  a  certain  sea-animal,  called  grind,  together  with  an 
addition  to  the  natural  history  of  the  grind. 

The  author,  who,  in  1817,  undertoot  a  botanic  journey  to  the 
Feroes,  happened,  during  his  stay  in  these  islands,  to  witness 
the  catching  of  a  grind ;  and  as,  on  this  occasion,  he  took  down 
several  observations  relating  to  the  natural  history  of  this 
animal,  and  instantly  made  a  sketch  of  it,  he  was  thereby 
enabled  to  deliver  a  more  complete  and  exact  information  than 
had  hitherto  existed  of  this  animal,  so  important  for  the  inhabi* 
tants  of  Feroe.  The  grind  has  indeed  been  mentioned  by  several 
authors ;  for  instance,  Debes,  Saabo,  and  Sgindt,  and  cannot^ 
therefore,  be  thought  to  be  unknown ;  but  on  account  of  the 
incomplete  and  partly  erroneous  description  we  have  hitherto 
had,  it  has  not  been  possible  for  systematic  writers  to  give  thi* 
animal  its  proper  place ;  wherefore  some  have  thought  it  belonged 
to  the  genus  delphinus,  others  to  balaena.  After  having  giveii 
an  account  of  the  method  of  catching  the  grind  used  at  I^roe; 
the  author,  by  a  methodic  description,  as  circumstantial  as  could 
be  obtained,  and  by  adding  a  drawing,  has  proved  that  the  grind 
belongs  to  the  genus  delphinus  ;  and  as  it  has  not  been  admitted 
into  the  systema  naturae,  he  proposes  to  call  it  delphinus  grinda. 
This  animal  being  of  great  importance  to  the  inhabitants  ofJPeroe, 
as  the  wealth  or  poverty  of  these  islanders  in  a  great  measure 
depends  upon  the  more  or  less  successful  catching  of  it^  it  ought 
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to  be  more  Jmown  than  hitherto.    This  animcd,  like  many  otiier 
JdndB  ofjishes  as  well  as  birds,  is  very  social;  and  is,  therefore,  al- 
ways found  in  flocks  of  100  or  1000.    When  the  inhabitants  of 
Feroe  at  fishing  happen  to  observe  such  a  flock,  as  they  commonly 
tunable  about  on  the  surface  of  the  water,  the  seamen  endeavour 
to.drive  them  into  a  sandy  bay,  nor  are  they  unwilling  to  suffer 
themselves  to  be  driven  before  the  boat ;  and  by  the  assistance 
of  more  boats  hastening  to  help,  they  are  driven  ashore  in  a 
huny,  and  are  killed  with  lances  or  spears  made  for  that  purpose. 
Intpie  summer  of  the  year  1817,  the  inhabitants  of  Feroe  in  this 
manner  caught  in  different  flocks  more  than  600  grinds.    This 
species  of  grind,  or  delphinus,  which  is  six  or  10  ells  long,  is 
not  only  foimd  about  the  islands  of  Feroe,  but  also  about  Icdand 
and  the  Orader ;  in  the  latter  place  it  is  cqiu^ht  in  the  same 
manner  as  on  the  Feroes,  and  is  there  called  the  ca'ing  whale. 
Besides  this  kind,  there  is  yet  another  smaller  species  of  delphi- 
nus at  the  Feroes,  which  they  there  call  bovhvidehval,  and 
which,  partly  by  an  erect  fin  on  the  back,  partly  by  a  snow-white 
belly,  and  other  singularities,  distinguishes  itself  from  the  afore- 
mentioned ;  but  as  this  species  seldom  appears,  and  was  not 
caught  while  the  author  was  on  the  islands,  ne  has  not  been  able 
to  give  any  sufficient  information  of  it ;  but  supposes  from  what 
the  inhabitants  told  him,  that  this  kind  constitutes  a  singular  and 
new  species. 

The  Society  found  this  treatise  to  be  worthy  of  being  admitted 
into  its  writings,  and  presented  the  author  with  its  silver  medal 
fts  a  mark  of  esteem. 


Article  X. 

SCIENTIFIC    INTELLIGENCE,   AND    NOTICES    OF    SUBJECTS 

CONNECTED    WITH    SCIENCE. 

I.  Specific  Gravity  of  Hydrogen  Gas, 

A  very  carefiil  set  of  experiments  was  made  a  few  weeks  ago 
in  my  laooratory  to  determine  the  specific  gravity  of  purehydro- 
^  gas.    A  quantity  of  zinc  was  distilled  in  a  stone-ware  retort 
m  Older  to  have  that  metal  in  a  state  of  complete  purity.    The 
zinc  thus  purified  was  dissolved  in  dilute  sulpnuric  acid,  which 
had  been  m  the  first  place  carefully  distilled  in  a  glass  retort, 
and  afterwards  diluted  with  distilled  water.    The  hydrogen  dis- 
engaged was  collected  in  glass  Jars.    Its  specific  gravity  was 
imn  in  the  usual  manner  by  means  of  a  large  glass  flask,  whipji 
wai  weighed  while  fuUof  air,  exhausted,  and  again  weighed,  and 
/jnttly  filfied  with  hydrogen  gas,  and  weighed  a  third  time.    The 
weight  of  the  exhausted  flask  subtracted  from  that  of  the  flask 
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fell  of  air  gave  the  weight  of  the  common  air  displaced  by  the 
exhaustion  =  a.  The  weight  of  the  exhausted  flask  sdblxacted 
from  that  of  the  flask  when  full  of  hydrogen  gas  gave  the  weigkt 
of  the  hydrogen  gas  introduced  into  the  flask  =  b.  It  is  obvious 

that  the  specific  gravity  of  the  hydrogen  gas  is  -.  Three  suc- 
cessive experiments  were  made,  which  gave  eaeh  the  same 
result.  We  found  the  specific  gravity  of  the  hydrogen  gas  to  be 
0*06933.  Thus  these  experiments  confirm  the  conclusionil 
deduced  by  Dr.  Prout  from  the  specific  gravity  of  ammoniaqd 
gaSy  and  Ukewise  the  experimental  conclusions  of  Berzelius  aii3 
&ulong,  mentioned  in  the  number  of  the  Annals  of  PMhsoMi 
for  May  last. 

In  a  former  set  of  experiments  which  I  made  some  years  aj^, 
I  found  the  specific  ^avity  of  hydrogen  gas  0*073  ;  but  my  apj^' 
ratus  was  not  so  dehcate,  and  I  did  not  take  the  precaution  t6 
distil  the  zinc  which  I  employed. 

II.  Ore  of  Tellurium,  ^ 

Our  mineralogical  readers  will  be  gratified  to  learn  that  the 
ore  of  this  very  scarce  metal  has  been  recently  discovered  in 
Connecticut.  It  occurs  in  a  bismuth  mine  belonging  to  Mr. 
Ephraim  Lane,  a  farmer,  at  New  Stratford^ town  of  Himtington, 
Connecticut.  This  mine  has  been  sunk  only  to  the  depth  of  10 
feet%  It  affords  native  bismuth,  native  silver,  magnetical  and 
common  iron  pyrites,  copper  pyrites  (in  crystals),  galena^  bleliflc; 
tungsten,  tellurium,  &c.  -^  ■  ti 

In  the  third  number  of  Dr.  Silliman's  American  Journal.  <i( 
Science,  in  which  this  discovery  is  announced,  nothing  is  jfiaidi 
respecting  the  state  in  which  tne  tellurium  exists  in  this  min^- 
But  it  is  stated  that  letters,  post  paid,  addressed  as  above,  wilL  ^ 
find  Mr.  Lane,  who  will,  for  a  reasonable  compensation,  pack 
boxes,  more  or  less  extensive,  for  mineralogists  and  others. 

III.  Native  Copper. 

In  Bruce's  Mineralogical  Journal  (i.  149),  mention  is  made  of 
a  remarkable  piece  of  native  copper  found  near  New  Hav^n,  ix^ 
Coimecticut,  many  years  ago,  weighing  about  90  lbs.     Dr.  Silli^ 
ma^n  has  announced  in  the  first  number  of  his  scientific  journal 
(p.  65),  that  another  piece  has  been  recently  found  half  a  mil^ 
west  of  the  Hartford  tumpike^road,  opposite  the  town  of  Wal- 
lingford,  and  12  miles  from  New  Haven.     It  was  turned  up  ill  , 
ploughing  to  repair  a  road.    The  country  is  of  the  secondary 
trap  formation,  and  the  rocks  at  the  particular  place  are  the  'old, 
red  sandstone  of  Werner,  which  here  occupies  the  plains,  antJ 
runs  under  the  trap.    The  piece  weighs  almost  6  lbs.   It  is  bettUf'  • 
tiful  virgin  copper,  with  rudiments  of  large  octahedral  ciystah' 
of  native  copper  upon  its  surface,  which  is  more  or  less  incrusti^'' 
with  green  carbonate  of  copper,  and  ruby  oxide,  very  mucK 
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■ting  that  of  Comwalt.    The  ruby  oxid^Ja  particularly^ 
dcaw  in  the  cavities  of  the  piece. 

IV.  Mbrous  Prehnite, 

le  variety  of  prehnite  which  occurs  so  abundantly  in  the 
ibourhood  of  Glasgow,  is  of  the  fibrous  kind.  Its  specific 
tj  is  greater  than  mat  of  foliated  prehnite^  being  2*901 «  It 
not  break  so  readily  as  the  foliated  variety.  I  have  not 
able  to  satisfy  myself  whether  it  be  harder.  Its  colour  is 
i-green,  and  it  is  composed  of  fibres  which  i^diate  firom 
al  different  centres.  1  had  the  curiosity  to  analyze  a  specie 
of  it,  in  order  to  compare  it  with  the  foUated  variety,  the 
one  hitherto,  I  beUeve,  subjected  to  analysis.  The  result 
m  follows : 

Silica 43-60 

Alumina 23-00 

lime 22-33 

Oxide  of  iron 2-00 

Water : f..    6-40 

Loss .,.    2-67 

lOO'OO 

110  result  approaches  very  nearly  that  obtained  by  Gehlen 
a  variety  of  prehnite  from  Ratschinke.  He  does  not 
libe  the  specimen ;  but  from  its  specific  gravity,  2*924,  I 
Lit  probable  that  it  was  similar  to  our  Glasgow  prehnite,  or 
il  belonged  to  the  fibrous  variety.  Its  constituents,  as  he 
iiied  them,  were  as  follows : 

Sihoa 43-00 

Alumina 23-26 

Lime 26-Oa 

Oxide  ofiron 2-00 

Oxide  of  manganese 0-25 

Magnesia,  a  trace •  •  •  -— 

Volatile  matter .  ..• 4-00 

Loss , 1-60 

100-00* 

;  seems  probable,  from  the  preceding  analysis,-  which  miist 
leariy  exact,  that  fibrous  prehnite  is  a  compound  of  one  atom 
licate  of  alumina  and  one  atom  of  bisihcate  of  Ume.  Its 
bol,  therefore,  will  be  A  /  S  +  C  S«.  Foliated  prehnite 
IS  to  contain  a  greater  proportion  of  alumina,  and  a  smaller 
lie,  at  least  if  luaproth's  analysis  be  considered  as  acoarat^. 

*  Sckweigger^s  Journal,  iti.  186.  ^ 

e2 


fi8'  Scientific  Intell^eiice.  [haJt, 

'  V,  Necronke  (n  supposed  new  Mineral).*     - 

Extract  of  a  Letter  from  Dr,  H.  H.  Hayden^  of 'Sdttimare,  to 

Dr,  Silliman,  dated  Jan.  5,  1819. 

"  It  (the  necronite)  occurs  in  a  primitive  marble^  or  limestone; 
iffhich  is  obtained  21  miles  from  Baltimore,  and  a  small  distance 
ftom  the  York  and  Lancaster  road.  It  was  first  noticed  by 
fnyself  at  Washington's  monument,  in  which  this  marble  ispriiv- 
cipally  employed. 

''  It  occurs,  for  the  most  part,  in  isolated  masses  in  the  blocksy 

t>r  slabs,  both  in  an  amorphous  and  crystallized  state.  It  is  moit 

commonly  associated  with  a  beautiful  brown  mica,  of  ihe  colour 

of  titanium;  small  but  regular  crystals  of  sulphuret  of  iron,  tre- 

tnolite,  and  small  prismatic  crystals  of  titanium,  which  are  rare. 

The  fonn  of  the  crystals  is  a  rhomboid,  approximating  very  mucE 

to  that  of  the  felspar,  and  which  has  incEned  some  to  consider  it 

as  such.    Also,  the  hexaedral  prism,  resembling  that  of  the 

beryl.    This  form  is'  rare,  and  has  liOt  as  yet,  I  beUeve,  been 

found  complete.    Its  colour  is  a  bluish  white,  and  clear  white. 

Its  structure  miich  resembles  felspar,  being  lamellar ;  sometimes  ' 

opaque,  semi-transparent  and  transparent,  at  least  in  moderated 

thin  pieces.    It  scratches' glass,  carbonate  of  Ume,  and  evenfel-  " 

spar,  in  a  slight  degree.     In  all  our  efforts,  it  has  been  found 

infusible,  per  se,  or  with  borate  of  soda ;  and  even  from  all  the 

force  of  heat  that  could  be  excited  in  a  smith's  furnace,  it  came 

out  unchanged  ii^  any  degree.    The  acids  seem  to  have  no 

sensible  effect  upon  it,  either  cold  or  hot.    This  is  all  that  I  can 

«ay  of  it  at  present,  except  that  it  possesses  a  most  horrid  smMf 

I  have  since  found  in  a  marble  .of  the  same  kind,  but  from  A 

different  quarry,  and  a  few  miles  distant  from  the  first,  a  quails 

almost  as  fetid  as  the  necronite,  and  likewise  associatedvridi 

small  prisms  of  titanium. 

"  These  substances  carry  with  them  a  degree  of  interest  in  , 
another  point  of  view.    They  seem  to  invaUdate  the  opinion  that 
the  fetid  smell  of  secondary  limestone,  slate,  &c.  is  derived  from 
the  decomposition  of  animal  matter,  as  their  gangue  is  deddeihl 
a  rock  of  primitive  formation." 

Another  new  Mineral  observed  by  Dr,  Hayden, 

"  Exclusive  of  the  interest  which  the  necronite  has  excited 
with  me  and  several  others,  I  have  besides  stumbled  upon 
another  substance,  if  possible,  still  more  interesting.  I  disco- 
vered it  in  an  imperfect  state,  about  four  years  since,  but  not 
imtil  recently  have  I  been  able  to  find  it  per^ct,  inbeautifiil  gpY* 
net^coloured  cubic  ciystals  one  quarter  of  an  inch  squaifti  tf 
.  nearly.  These  crystals  are  very  hable  or  subject  to  diecompofi^ 
tion,  in  which  state  they  present  a  perfect  but  spongy  cite 

«  From  SUliman's  American  Joarnal  of  Science,  i.  306. 
.  -f  On  accoant  of  its  pecuUar  cadaverous  odour,  Dr.  Hayden  proposes  fo  fliV' 
ihiM  mineral  (should  it  prove  to  be  a  new  one)  Necronite,  from  the  Greek  NiufOf. 
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Mihou^h  they  resemble  the  cubic  zeolite,  yet  they  have  nothing  * 
>f  its  character  with  them  besides."  - 

•         •  •  •         . 

VI.  Native  Carbonate  of  Magnesia, 

This  mineral  species  was  discovered  a  good  many  years  ago 
by  Dr.  Mitchell,  of  Belfast,  in  a  serpentine  rock  at  Hrubschitz, 
11  Moravia.    It  has  been  recently  discovered  by  Mr.  James 
Peirce>  at  Hoboken,  in  Staten  Island,  on  the  New  Jersey  sid^  of 
the  Hudson,  the  very  same  place  where  the  hydrate  of  ma^- ' 
nesia  was  discovered  by  Dr.  Bruce.    The  carbonate  of  magnesia ' 
Occurs  in  a  serpentine  rock,  in  horizontal  veins,  about  two  mches 
in  thickness.    When  first  taken  out,  it  was  soft,  white,  and  very 
sEghtly  adhesive  from  a  Uttle  moisture ;  but  when  dry  it  fell  to 
powder  with  friction.    It  was  totally  soluble  in  sulphuric  acid 
witii  effervescence,  and  yielded  crystals  of  Epsom  salt^    Mr. 
Pdice  did  not  ascertain  me  proportion  of  carbonic  acid  which  it  ^ 
contained ;  but  from  Bucholz's  analysis  of  the  native  carbouate 
of  mi^esia  found  in  Germany,  we  learn  that  it  is  a  compound 
of  (me  atom  carbonic  acid  and  one  atom  of  magnesia ;  or  by 
we^tof 

Carbonic  acid 2-75   62-38 

Magnesia  . . . ;. ;;.';;  2-60-  ........  4^62 

6^  100-00 

There  can  be  little  doubt  that  the  composition  of  the  American 
carbonate  of  magnesia  will;  be  similar. 

More  lately  Mr.  Peirce  discovered  in  the  same  place  veins  of 
native  carbonate  of  ma^esia  in  fine  acicular  crystals.  The 
discovery  was  made  during  the  examination  of  an  excavation 
dog  about  three  miles  from  the  Quarantine  under  the  delusive 
expectation  of  finding  gold.  The  native  carbonate  of  magnesia 
was  observed  in  very  white  acicular  crystals,  grouped  in  minute 
fibres,  radiating  from  the  sides  ;  but  not  always  filling  the  veins 
and  cavities  in  which  it  was  found.  The  crystals  were  in  some . 
instances  suspended,  assuming  a  stalactitical  form. — (Silliman's 
Journal,  i.  54  and  1^^.) 

VII.  Picromel. 

This  is  a  name  given  by  Thenard  to  the  pecuUar  substance  to 
lAieh  ox  bile  is  indebted  for  its  properties.    BerzeUus  first^ 
Minted  out  an  easy  method  of  procuring  it.  ,  Sulphuric  acid 
tlirowB  it  down  in  the  state  of  a  ^een  resmous-lookmg  matter, 
lAich  used  formerly  to  be  denominated  resin  of  bile.    If  we  put 
this  matter  along  with  a  quantity  of  carbonate  of  barytes  in 
powder  into  a  flask  or  retort  containing  a  sufficient  quantity  of 
oiitilled  water,  and  place  the  vessel  upon  a  sand-bath,  the-Hul^' 
flioric  acid  gradually  unites  with  the  baiytes,  arid  the- picrottiel' 
omg  set  at  Uberty  dissolves  in  the  water;  '  WeYi&f«OifiJj^\X> 
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erapOfate  the  aqueous  solution  to  dryness  in  order  to  obtain  tibd 
pictomel  in  a  state  of  purity. 

It  is  a  greenish^yellow  matter,  soluble  both  In  water  and  aico- 
holy  and  having  very  much  both  of  the  aspect  and  of  the  taste  of 
sarcocoll.  When  heated  to  redness  with  a  sufficient  quantify  of 
peroxide  of  coffer,  the  only  gas  which  comes  oyer  is  carbonic 
acid.  If  the  gas  has  been  made  to  pass  through  dry  muriate  of 
lime,  the  salt  will  have  acquired  a  slight  increase  of  weight,  indi- 
<^ating  the  formation  of  a  little  water.  From  the  analysis  of 
picromel  performed  in  this  way,  it  appears  that  its  only  coii8ti» 
tuents  are : 

Oxygen, 

Carbon, 

Hydrogen.  , 

One  grain  of  picromel  heated  with  140  grains  of  peroxide  of 
hopper  yielded  4*2  cubic  inches  of  carbonic  acid  gas  under  the 
mean  pressure  and  temperature,  and  the  water  formed  weigMl 
©•2ffr. 

Now  4*2  cubic  inches  of  carbonic  acid  gas  weigh  1*95  gr.  and 
contain  0*531  gr.  of  carbon:  0*2  gr.  of  water  contain  0*022  gr. 
of  hydrogen.    Hence  the  constituents  of  picromel  are : 

Carbon 0*531 

Hydrogen 0*022 

Oxygen • 0*447 

1-000 

The  smallest  number  of  atoms  which  correspond  with  thes^ 
proportions  are  the  following : 

5  atoms  carboii =  3*750  54*53 

1  atom  hydrogen =  0*125 1-82 

3'atoms  oxygen =  3*000 43*65 


•■ 


6*875  100*00 

*rhese  proportions  do  not  exactly  coincide  with  the  experimeDK- 
tal  results,  but  the  difference  does  not  amount  to  one  per  cen^* 
The  proportion  of  carbonic  acid  gas  stated  above  is  the  mean  o^ 
five  experiments,  and  cannot  I  think  deviate  far  from  the  trutU^ 
I  am  not  so  well  satisfied  with  respect  to  the  quantity  of  water* 
It  varies  according  to  the  rapidity  c^  the  evolution  of  the  ga^^ 
and  according  to  the  quantity  of  heat  communicated  to  oxide  or 
copper.    The  variations  all  lie  between  two  atoms  of  hydrogen 
and  one  atom.  Perhaps,  therefore,  the  true  quantity  of  hydrogeo 
in  picromel  may  be  two  atoms.    This  must  be  dfetermined  by 
future  experiments. 

We  see  from  the  above  analysis,  that  picromel  differs  fimn 
811^  and  gum  in  containing  a  much  smaller  proporti<m  of 
hydrogen.  The  absence  of  azote  gives  it  rather  the  chanwtflr 
df  a  vegetable  than  an  animal  substance. 
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VIIL  Additional  Facts  respectingGauze  Veils  as  a  Preservative 

from  Contagion.    By  Mr.  Bartlett., 

(Ttf  Dr.  ThoBMOD.) 
-  ^    sin,.  Buckinghaniy  Mai/ $^  \6\^, 

'  Perceiving  that  my  letter  to  you  respecting  gauze  veils  as  pre- 
ventives of  contagion  has  excited  some  attention  by  being  copied 
into  the  public  journals^  I  beg  leave  to  express  a  hope  that  ia 
GSBe  any  of  your  scientific  readers^  or  correspondents,  should 
{yut  it  to  the  test  of  experiment,  they  will  communicate  the  result 
to  .the public  through  the  pages  of  your  Annals. 

I  think  it  right  to  state,  that  a  child  of  mine,  aged  16  months, 
has  escaped  a  very  prevalent  (and,  what  in  this  neighbourhood 
has  recently  proved,  fatal)  disorder,  the  hooping-cough,  notwith- 
standing she  nas  almost  daily  associated  with  children  labouring 
imdier its  effects ;  and  which  I  can  only  attribute  to  the  circumstance 
lOf  her  having  constantly  worn  a  common  green  gauze  veil.    This, 
il  grant,  as  a  solitary  instance,  is  but  a  very  slender  foundation  to 
support  any  thing  hke  an  hypothesis  upon  ;  but  in  contributing, 
jmui  others,  my  mite  of  information,  a  connected  chain  of  con- 
<9urnng  testimony  may  at  length  be  formed,  and  the  bar  removed 
which  nas  so  often  deprived  the  afflicted  sufferer  of  the  last  «ad 
consolation  of .  a  communion  with  those  who  by  friendship  or 
affection  had,  perhaps,  rendered  existence  valuable  ;  whilst  the 
intercourse  betwixt  man  and  man  (so  often  interrupted  by  pesti- 
lence) may  be  renewed  in  confidence  and  security. 

It  has  been  doubted  whether  there  be  such  a  thing  as  infjeC" 
tim;  all  prevalent  diseases  being  deemed  epidemical,  arising 
fiom  animal,  or  other  effluvia  ;*  but  it  is  immaterial  to  the  present 
question,  whether  this  opinion  acquire  credit  or  not,  since  the 

Sestilential  virus  (according  to  either  doctrine)  must  be  intro- 
uced  into  the  system  by  means  of  the  respiratory  organs,  and 
not  by  iinmediate  contact.  The  fact  is,  the  cause  of  numerous 
.  disorders  remains  undiscovered ;  and  until  experience  proves 
that  miasmata  may  become  incorporated  with  the  animal  fluids 
fttough  any  other  channel  than  that  of  respiration,  it  is  fair  to 
Wason  upon  any  probable  hypothesis.    I  have  the  honour  to  be. 

Your  very  obedient  servant, 

J.  M.  Baktlett. 

IX.  Respiration  of  Oxygen  Gas. 

'  The  following  paragraph  is  copied  from  the  first  number  of 
Dr.  SiUiman's  American  Journal  of  Science,  p.  96 : 

"  It  is  not  extraordinary,  when  oxygen  gas  was  first  disqo- 
▼ered,  and  found  to  be  the  principle  of  life  to  the  whole  animal 
creation,  that  extravagant  expectations  should  have  been  formed 

ft  The  subject  has  lately  been  brought  before  the  House  of  Commons,  bat  the 
Ibeoiy  is  bj  no  means  new* 
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as  to  its  mediciDsd  application.  I^isappointment  followed  of 
course,  and  naturally  led  to  a  neglect  or  the  subject ;  and,  in 
fact,  for  some  years,  pneumatic  medicine  has  gone  mto  discredit, 
and  public  opinion  has  vibrated  to  the  extreme  of  incredulity. 
Partaking  in  a  degree  in  this  feeUng,  we  listened  with  some 
reluctance  to  a  very  pressing  application  on  this  subject  during 
the  last  summer.  A  young  lady,  apparently  in  the  last  stages  of 
decline,  arid  supposed  to  be  aflFected  with  hydrothorax,  was  pro- 
nounced beyond  the  reach  of  ordinary  medical  aid.  As  she  was 
in  a  remote  town  in  Connecticut,  where  no  facilities  existed 
towards  the  attainment  of  the  object,  we  felt  no  confidence  that, 
even  if  oxygen  gas  were  possessed  of  any  eflScacy  in  such  cases, 
it  would  actually  be  appUed,  in  this  case,  in  such  a  manner  as  to 
do  any  good.  Yielding,  however,  to  the  anxious  wishes  of 
friends,  we  furnished  drawings  for  such  an  apparatus  as  might 
be  presumed  attainable,  and  also  written  and  minute  directions 
for  preparing,  trying,  and  administering  the  gas.  It  Vas  obtained 
from  mtrate  of  potash  (saltpetre),  not  because  it  was  the  best 
process,  but  because  the  substance  could  be  obtained  in  the 
place,  and  because  a  common  fire  would  serve  for  its  extrication. 
The  gas  obtained  had,  of  course,  a  variable  mixture  of  nitrogen 
or  azote,  and  probably  on  an  average  might  not  be  purer  than 
nearly  the  reversed  proportions  of  the  atmosphere ;  that  is,  70  to 
80  per  cent,  of  oxygen  to  20  or  30  nitrogen;  and  it  is  worthy  of 
observation,  whether  this  circumstance  might  not  have  influenced 
the  result. 

Contrary  to  our  expectations,  the  gas  (as  we  are  since  informed 
by  good  authority)  was  skilfully  prepared  and  perseveringly  used* 
From  the  first,  the  difficulty  of  breathing  and  other  oppressive 
affections  were  relieved :  the  young  lady  grew  rapidly  better,' 
and  ill  a  few  weeks  entirely  recovered  her  health.  A  respectable 
physician,  conversant  with  the  case,  states,  in  a  letter  now  before 
us,  "  that  the  inhaling  of  the  oxygen  gas  relieved  the  difficulty 
of  breathiuj?,  increased  the  operation  of  diuretics,  and  has  effected 
her  cure.  Whether  her  disease  was  hydrothorax,  or  an  anasar- 
cous  affection  of  the  lungs,  is  a  matter  I  beUeve  not  settled." 

Should  the  revival  of  the  experiments  on  the  respiration  of 
oxygen  gas  appear  to  be  desired,  it  would  not  be  difficult  to  sim- 
pUfy  the  apparatus  and  operations  so  as  to  bring  them  within  the 
reach  of  an  inteUigent  person,  even  although  ignorant  of  chemis- 
try :  and  this  task,  should  there  be  occasion,  we  would  cheerfully 
undertake  to  perform. 

This  interestiuj?  class  of  experiments  ought  to  be  resumed,  not 
with  the  spirit  of  quackery,  or  of  extravagant  expectation,  but 
with  the  sobriety  of  philosophical  research ;  and  it  is  more  than 
probable  that  the  nitrous  oxide,  which  is  now  little  more  than  a 
subject  of  menriment  and  wonder,  if  properly  diluted  and  dis- 
creetly appUed,  would  be  productive  of  valuable  effects." 
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X.  Some  Corrections  and  Additions  to  Mr.  Rice^s  Paj^er  on  the 
Weight  of  a  Cubic  Inch  of  distilled  Water,  contained  in  the 
Number  for  May  of  the  Annals  of  Philosophy.   By  Mr.  Rite. 

(To  Dr.  Thomson.) 
SIR,  Dublin,  May  10,  1819. 

In  Day  paper  "  On  the  Weight  of  a  Cubic  Inch  of  Distilled 
Water,  and  the  Specific  Gravity  of  Atmospheric  Air  "  ;  inserted 
in  the  Annals  of  Philosophy  for  this  month,  I  finid  that,  in  com- 
puting the  weight  of  a  cubic  inch  of  water  from  Sir  George 
Shuckbu^gh's  experiments,  I  have  committed  a  mistake,  which, 
though  tnfling  in  its  consequence,  demands  particular  notice. 
You  will  do  me  a  great  favour  by  giving  a  place  to  the  following 
errata  and  observations,  if  possible,  in  your  next  number. 

I  am,  Sir,  your  ooedient  servant^ 

E.  S.  M.  Rice. 

Page  342,  line  12, /or  64®  read  66-4° ;  line  26,  for  actually 
less  value>  read  actually  greater  value ;  line  29,  for  subtracted, 
read  added. 

In  consequence  of  these  alterations,  it  is  evident  that  a  few  of 
the  subsequent  numbers  will  require  correction. 

The  signs  prefixed  to  the  numbers  indicating  ''  the  corrections 
to  be  made  for  error  from  buoyancy  ,*'  %\iov\a)ae  positive  instead 
of  negative:  hence  the  mean  deduced  in  line  10,  should  be 
28722-4611 ;  Une  16,/or  28672-7427,  read  28672-8958  ;  Hne  17, 
the  same ;  also/or  262-580,  read  262-582 ;  hne  28,/or  252-629, 
read  252-631.  A  bare  inspection  will  show  the  alterations  to  be 
made  in  the  other  numbers. 

On  the  Proportion  of  Oxygen  in  Air, — Estimating  the  specific 
gravities  of  oxygen  and  nitrogen  in  relation  to  air,  as  1-1111  and 
0-9722 :  1,  and  air  to  water  as  0-0012085  :  1,  we  find  atmo- 
spheric air  composed  of  four  volumes  nitrogen  and  one  volume 
oxygen,  or 

0-8  volumes  nitrogen  0-0002685 
0-2  volumes  oxygen  0-0009400 

To  0-0012086 

Under  the  idea  of  this  being  the  true  composition,  Dr;  Prout 
adopted  the  specific  gravities  for  oxygen  as  here  given;  subse- 
quent experiments  have  confirmed  its  accuracy ;  and  I  think  the 
trials  hitherto  made  by  the  voltaic  eudiometer  cannot  be  consi- 
dered as  sufficiently  precise  to  disprove  the  supposition  on  which 
it  was  calculated. 

Chaptal,  in  his  Chemistry,  iii.  210,  English  translation,  from 
analyses  of  air  by  detonation  with  hydrogen,  rates  the  oxygen  at 
20  per  cent.  Mr.  Dalton  mixed  100  volumes  of  air  with  60 
volumes  of  hydrogen,  and  fired  by  the  electric  spark,  the  absorp 
tion  indicated  the  presence  of  20  volumes  oxygen;  the  residue 
contained  none. — (Nicholson's  Journal,  idii.  434.") 
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Where  a  great  excess  of  hydrogen  i&  used^  the  ezperim^ad^  of 
Saussure  show  that  aUttle  anunonia  is  always  formea ;  acondleii- 
sation  wilt  thus  take  place  greater  than  what  is  to  be  attributed 
to  the  action  of  oxygen,  'fiie  presence  of  aqueous  rapour  will 
also  be  a  source  of  rallacy ;  on  the  whole^  1  think^  that  the  small 
scale  on  which  experiments  with  Volta's  eudiometer  are  neces* 
sarily  made  should  lead  to  the  employment  of  precautions  nQt 
heretofore  deemed  requisite. 

Has  the  result  of  the  comparison  between  the  English  and 
French  weights  been  as  yet  made  pubUc  ?  E.  W.  H.  R.. 

XI.  Diurnal  Variation  of  the  Magnetic  Needle. 

The  readers  of  the  Annals  of  Philosophy  are  acquainted  wittk 
the  important  series  of  observations  on  the  diurnal  yariation  of 
the  needle^  which  Col.  Beaufoy  has  made  for  more  than  two> 
years,  and  which  ha¥e  been  reg[ularly  published  in  the  Annals^ 
These  observations  have  been  hitherto  quite  unique  ;  but  thofie 
who  are  interested  in  this  intricate  but  most  important  investiga-n 
tkm  will  learn  with  pleasure  that  measures  have  been  taken  for 
Hiaking  a  similar  set  of  observations  in  the  ^aris  observatory.  By 
the  care  also  and  at  the  expence  of  the  Marechal  Due  de  Raguaa, 
an  excellent  compass,  made  by  Grambey,  has  been  placed  at 
ChatiUonH^ur-Seine,  in  Burgimdy.  In  the  absence  of  the  Mar- 
shall, the  observations  are  made  by  an  inteUigent  and  weU- 
informed  young  man,  who  has  the  superintendence  of  the  fine 
agricultural  establishments  so  much  admired  around  the  chateau 
de  Chatillon. — (Ann.  de  Chim.  et  de  Phys.  x.  121.) 

XIL  Derangement  of  the  Operations  of  delicate  Balances  by 

Electricity, 

The  common  method  of  mounting  delicate  balances  with 
lacquered  pans  and  silk  threads  is  Uable  to.  a  very  serious 
objection,  as  the  pans  eveiy  time  they  are  cleaned  (eaper 
ciiiily  if  a  silk  handkerchief  oe  employed)  are  rendered  hable 
to  oe  charged  writh  electricity,  and  consequently  to  be  at- 
tracted by  contiguous  objects.  This  circumstance  has  doubt- 
less been  observed,  though  the  author  of  the  present  notice 
has  reason  to  beUeve  that  it  is  not  so  generally  known  as 
it  des^ves  to  be.  He  was  led  to  notice  it  from  possessing 
a  balance  mounted  in  the  above  manner,  the  irregularity  of 
the  action  of  which  he  was  for  a  long  time  unable  to  account 
for,  but  at  length  traced  it  to  the  circumstance  mentioned.  It 
need  scarcely  be  observed,  that  to  obviate  such  a  source  of 
error,  the  pans  and  mounting  of  balances  should  be  made  of 
unvamished  metal,  as,  for  example,  of  platinum. 

XIII.  Prize  Questions  proposed  hy  the  Royal  Academy  of  Sciences 

of  France  for  1821. 

No  complete  memoir  having  been  received  by  the  Academy  on 
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the  subject  of  the  chemical  changes  which  take  place  in  fnuts^ 
th^  repropose  the  question  in  the  following  detailed  manner: 

To  determine  the  chemical  changes  which  take  place  in  fruits 
during  their  progress  to,  and  after  their  arrival  at,  maturity. 

For  the  solution  of  this  question,  it  is- necessary,  first,  to  ana* 
lyze  the  fruits  at  different  periods  of  their  growth  and  maturity, 
find  also  v^hen  they  begin  to  decay,  and  are  completely  rotten. 
Secondly,  to  compare  the  nature  and  quanti^  of  the  principles 
contained  in  them  at  these  different  penods."  Thirdly,  to'examine 
withcare  the  influence  of  external  agents,  particulany  that  of  the 
air  in  contact  with  the  fruit,  and  to  ascertain  the  changes,  if 
any,  which  it  undergoes.  Tlie  observations  may  be  confined  to 
certain  fruits  of  different  species,  provided  that  it  be  possible  to 
draw  from  them  conclusions  suj£ciently  general. 

The  second  subject  proposed  by  the  Academy  is, 

To  give  a  comparative  description  of  the  brain  in  the  four 
classes  of  vertebral  animals,  and  particularly  in  the  reptiles  and 
fishes;  bv  endeavouring  to  trace  the  analogy  of  the  different 
parts  of  that  organ,  by  observing  the  changes  of  form  and  pro^ 
portion  which  they  display,  and  by  following,  as  deeply  as 
possible,  the  brancnes  of  the  cerebral  nerves.  It  will  be  suffi- 
cient to  confine  the  observations  to  a  certain  number  of  genera 
selected  from  the  principal  natural  famiUes  of  each  class  of 
animals,  though  it  will  be  niecessary  that  the  principal  prepara- 
tions be  represented  by  drawings  simSiciently  detailed  to  admit  of 
their  being  made  over  again,  and  thus  be  accurately  verified. 

The  prizes  for  both  these  subjects  will  be  a  medal  of  the  value 
of  300d  francs.  The  different  memoirs  must  be  transmitted  to 
the  secretary,  free  of  expense,  by  Jan.  1,  1821 ;  and  the  prizes 
win  be  adjudged  at  the  public  meeting  in  the  month  of  March 
fdlowing.  Each  memoir  must  be  ma&ed  by  a  motto,  or  devise, 
and  accompanied  by  a  sealed  letter,  contaimng  the  same  motto, 
or  device,  and  the  name  of  the  author. 

The  Academy  also  offer  a  gold  medal  of  the  value  of  440 
franca  (giyen  by  an  anonymous  individual)  for  the  work  printed, 
or  in  MS,  which  shall  be  transmitted  to  them  before  JDec.  1, 
1819,  and  which  shall  appear  to  them  to  contribute  most  to  the 
prepress  of  experimental  physiology.  This  prize  will  be  adjudged 
at  vie  pubUc  meeting  in  March,  1820 ;  and  the  candidates  are 
informed,  that  the  Academy  will  not  return  the  different  memoirs ; 
but  the  authors  are  at  liberty  to  take  copies  of  them  if  they 
choose. 

XIV.  Natural  History  of  the  Moluccas. 

Mr,  H.  Kuhl,  a  gentleman  eminently  quahfied  for  the  subject, 
is  about  to  depart  lor  the  Moluccas,  to  explore  the  natural  history 
of  these  interesting  islands . 
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Article  XI. 

Magneticaly  and  Meteorological  Observations. 
By  Col.  Beaufoy,  F.R.S. 

Bushey  Heath,  near  Stanmore. 

Latitade  SP  97'  42"  North.    Longitude  West  ia  Ume  1'  20*7^ 


Magnetical  Observations,  1819.  —  Variation 

West. 

Morning  Observ. 

Noon  Obsenr. 

Evening  Obsery. 

Month* 

' 

Hour. 

Variation. 

Hoar. 

Variation. 

Honr. 

Variation. 

May  1 

8h  35' 

240  31'   09" 

1««  25' 

240  43'   04" 

7*   10' 

240  31'  23" 

2 

8    35 

24    31    46 

1    35 

24    41    00 

7    10 

24    35    26 

3 

8    40 

24    S3    18 

1     25 

24    42    00 

7    10 

24    34    29 

4 

8    40 

24    33    49 

1     15 

24    40    53 

M.    ... 

.«.    — —    — ^ 

5 

8    40 

24    32    38 

1    20 

24    40    41 

7     15 

24    36     18 

6 

8    25 

24    36    14 

..«    ._ 

—    —    

7    15 

24    35    45 

7 

8    35 

24    32    44 

1    20 

24    41     47 

7    05 

24    85    32 

8 

8    35 

24    32    58 

1    25 

24    40    20 

7    20 

24    36    24 

9 

8    40 

24    34    09 

1     15 

24    42    53 

7    35 

24    28    29 

10 

8    25 

24    31     44 

—    _ 

«—    — .    _ 

7    20 

24    34    02 

11 

8    45 

24    33    39 

1     15 

24    39    51 

7    20 

24    34    02 

12 

8    40 

24    32    43 

1     25 

24    40    58 

7    80 

24    35    57 

IS 

8     35 

24    32    S3 

1     25 
1     25 

24    40     18 

14 

8    35 

mtX        %Mmf         mf%^ 

24    32     39 

*rx      rsv       to 

24    41    26 

7    30 

24    37    44 

15 

8    35 

24    33    28 

1    25 

24    44    04 

7    30 

24    34    40 

16 

8    35 

24    33    20 

1    40 

24    39    26 

7    35 

24    34    46 

'    17 

8    35 

24    33    38 

1     20 

24    40    58 

7    30 

24    34    41 

18 

8    35 

24    32    15 

1    25 

24    40    29 

7    30 

24    36     16 

19 
20 
21 

•^    ,^— 

1    20 

24    41     12 

8    20 
8    40 

24    39    00 
24    31     43 

1     15 

24    42    19 

■    ■!■                       ^-^ 

.«-    —^    ..M 

22 

8    40 

24    32    32 

1    25 

24    43    02 

7    35 

24    32    iS2 

23 
24 

8    40 
8    50 

24    30    20 
M    93    12 

1    40 
1     20 

24    42    00 
24    42    28 

-       .        ___ 

7    20 

24    85    06 

25 

8    40 

24    80    45 

1    30 

24    41     59 

7    35 

24    33    19 

26 

8    40 

24    31    30 

a. 

—    —    .^ 

7    35 

24    33    03 

27 

8    40 

24    29    24 

1     25 

24    41    34 

—    — 

-«    —    ... 

,28 

8    35 

24    30    32 

1     20 

24    39    46 

7    35 

24    33    64 

29 

8    45 

24    30    30 

1     20 

24    40    25 

7    40 

24    36    13 

30 

8    45 

24    33    68 

1    25 

24    42    06 

7    35 

24    34    43 

31 

8    35 

24    34    24 

1    20 

24    39    53 

7    35 

24    36    06 

Mean  for 
Month. 

^8    37 

24    32    42 

1    24 

24    41    22 

7    20 

1 

24    34    10 

W9\i 
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Meteorological  Observations. 


Month. 


S 
S, 

4< 
b< 
6< 
7- 
8- 
9< 

\0* 

II 

13. 

15< 
16^ 


Time. 


Morn. 

Noon. 

Even . 

Morn. 

Noon. 

Even. 

Mum. 

Noon. 

Even. 

Morn. 

Noon. 

Even . 

Morn. 

Noon. 

Even  . 

Morn. 

Noon. 

Even. 

Mom. 

Noon. 

Even . 

Morn. 

Noon. 

Even  . 

Morn. 

Noon. 

Even  . 

Morn. 

Noon. 

Even . 

Morn. 

Noon. 

Even . 

Morn. 

Noon. 

Even. 

Mora. 

Noon. 

Even . 

Morn. 

Noon. 

Even. 

Mora. 

Noon. 

Even . 

Morn. 

Noon. 

Even 

Mora. 

Noon. 

Even. 

Morn. 

Noon. 

Even. 


Barom. 


Inches. 
89*364 
29*365 
29*365 
29*275 
29*250 
29*230 
29*160 
29*170 
29*148 
29*048 
29*080 

29*123 
29*178 
29*267 
29*469 

29*558 
29*585 
29*600 
29*600 
29*  W  6 
29*600 
29*600 
29-660 
29*673 
29*680 
29*740 

29*7^0 
29*^9 
29*700 
29*680 
29*650 
29*045 
29*600 
29*q05 
29*608 

29*681 
29*681 
29*650 
29*608 
29*584 
29563 
29*594 
29*591 
29*570 
29*524 
29-480 
29*400 
29-333 
29*352 
29*352 


Ther. 


50O 

60 

54 

55 

65 

56 

61 

66 

60 

55 

61 

55 
62 
56 
54 

56 
56 
63 
57 
58 
68 
58 
60 
69 
58 
56 

60 
56 
61 
59 
60 
64 
58 
56 
61 

53 

60 
55 
53 
62 
54 
65 
66 
68 
58 
67 
59 
58 
66 
58 


Hjg. 


S6P 

27 

SO 

31 

23 

27 

20 

24 

30 

61 

^T 

62 
41 
46 
55 

42 
46 
38 
43 
42 
SO 
31 
39 
28 
55 
57 

43 
57 
42 
50 
45 
35 
47 
47 
37 

46 
36 
42 
48 
36 
50 
45 
33 
37 
41 
88 
31 
46 
39 
43 


Wind. 


Sby  W 

S 

Sby  W 

SE 

ESB 

£ 

EbyS 

Eby« 

ENB 

£ 
EbyS 

SSE 

Sby  W 

SWby  W 

SW 

8 

EbvS 

KSE 

£ 

£ 
£SE 

£ 

Var. 

SSW 

NNE 

NNW 

WNW 
Wby  N 
W 
WNW 

W 

Wby  8 

Wby  N 

WbyN 

NWbyN 

NNW 

NWbyN 

NNW 

N£ 

Var. 

ESE 

SSE 

SSE 
8 

SE 

Var. 

SSE 

SW 

SSW 

SSW 


Velocity. 


Feet. 


Weather. 


Very  fine 

Very  fine 

Cloudy 

Hazy 

Fine 

Cloody 

Cloudy 

Cloudy 

Cloudy 

Rain 

Fine 

Clondy 
Fine 
Verv  fine 
Fin4 

Fine 

Fine 

Fine 

Cloudy 

Fine 

Fine 

Fine 

Very  fine 

Very  fine 

Showery 

Very  fine 

Clondy 

Cloudy 

Cloudy 

Cloudy 

X^loudy 

Cloudy 

Cloudy 

Fine 

Cloudy 

Very  fine 

Fine 

Very  fine 

Very  fine 

Cloudy 

Cloudy 

Very  fine 

Fine 

Cloudy 

Fine 

Fine 

Fine 

Fine 

Showery 

Cloudy 


Siz*|i. 

40O 
60i 

^46 

67 

62 

70 

53 

63 

49 

64 

46i 

65 

^^ 

65i 
52 
68 
50 
71 
{49 
66i 
529 

61t 

T 

54 

64} 

60 

61 

44i 

61 

44 

66| 

45 

67 

474 


49t^ 
66| 


78  Co/*  Beam^ny^s  Meteorological 


[Jir&Y^ 


Meteorological  Observations  continued^ 


.  Month. 

Time. 

Barom. 

Ther. 

Hyg. 

Wind. 

Velocity. 

Weather. 

SIx'fl. 

Hay 

Inches. 

Feet. 

r 

Morn . . .  • 

29*193 

— o 

940 

NB 

Rain 

50» 

19/ 

Noon.... 

29153 

58 

74 

NNE 

Showery 

68 

Even . . . . 

29100 

._ 

85 

8E 

Rain 

^65 

» 

Mom.... 

29100 

57 

54 

S 

Showery 

». 

Noon.... 

— 

^. 

M^l^ 

... 

Rain 

00 

1 

Even.... 

^. 

_ 

^.. 

._ 

. 

Rain 

^40i 

f 

Morn.... 

29061 

56 

71 

ESE 

Showery 

SI. 

Noon.... 

29042 

58 

67 

SE 

Showery 

»| 

Even . . . . 

— ~ 

-. 

— . 

-_ 

_ 

i^ 

" 

Morn.... 

29*200 

56 

57 

SEby  S 

Showery 

82. 

Noon .... 

29-267 

63 

43 

SEby  S 

Fine 

est 

I 

Even .... 

29-330 

66 

47 

Fine 

^48 

» 

Morn.... 

29-456 

58 

46 

£ 

Fine 

83< 

Noon.... 

29-467 

65 

37 

£ 

Fine 

67 

te 

Even    • . . 

._ 

... 

— 

"^ 

.m^ 

^51 

Mom... . 

29-430 

56 

66 

£ 

Showery 

S4< 

Noon... . 

29-466 

68 

54 

£ 

Showery 

63§ 

I 

Even .... 

29-457 

58 

52 

RNE 

Showery 

^48 

/• 

Mom .... 

29*469 

51 

67 

N£ 

Showery 

ssi 

Noon.... 

29*469 

57 

62 

N£ 

Clondy 

» 

Even .... 

29*438 

53 

52 

N£ 

Fine 

\^ 

/• 

Mora... . 

29-440 

54 

57 

NE 

Clondy 

f&\ 

Noon... . 

"~~ 

>— . 

— . 

""• 

.... 

m 

Even .... 

29*044 

51 

49 

NE      , 

Cloudy 

^02 

r 

Morn .... 

29-413 

50 

45 

NE 

Clondy 

stJ 

Noon..,. 

29-372 

58 

37 

NE 

Cloudy 

I 

Even .... 
Morn.... 

29-415 

49 

41 

NNE 

Very  fine 

ssi 

Noon.... 

29*415 

58 

30 

NNE 

Very  fine 

4«4 

J58| 

Even .... 

29-430 

50 

34 

NE 

Cloudy 

- 

Morn.... 

29-445 

47 

42 

NNE 

Very  fine 

«>< 

Noon... . 

29-453 

64 

30 

N 

Fine 

39 

i 

Even  .... 

29-500 

46 

36 

NE 

Cloudy 

(^f 

Morn.... 

29*541 

49 

39 

WSW 

Very  fine 

so^ 

Noon... . 

29.527 

55 

32 

WSW 

Showery 

39 

I 

Even .... 

29-508 

49 

60 

WNW 

Showery 

J56i 

f 

Morn*  •  •  • 

29-636 

52 

52 

W 

Cloudy 

»*i 

Noon.... 

29*634 

57 

47 

88W 

Clondy 

444 
60" 

I 

Even  .... 

29-658 

62 

64 

W 

Rain 

Rain,   by  the  pluviometer,    between  noon  the  1st  of  May 
*  and  noon  the  1st  of  June  3*063  inches.      Evaporation  during 
the  same  period  4*530  inohes. 


1110.],  Mr.  HowarSt.Miteonlogml  TaUf. 
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Article  XII. 


METEOROLOGICAL   TABLE. 


f 

Barometer.       | 

Thermometer. 

Hygr.   at 

r      1819. 

Wind. 

Max, 

Mid. 

;Mcd. 

Max. 

Mid. 

Med. 

9  a.  m. 

Rain. 

/4il\  Mon« 

A  Mil   17 

S 

29-57 

29*40 

29-485 

55 

43 

49-0 

75 

15 

1 

"    '      18 

&    W 

2976 

29-57 

29-665 

58 

36 

47-0 

62 

4 

19 

w 

2976 

2972 

29-740 

57 

47 

520 

64 

44 

20 

s  w 

2972 

29-59 

29-655 

61 

46 

53-5 

82 

_ 

,..        2J 

s  w 

2979 

2959 

29690 

59 

42 

50-5 

72 

«*- 

.22 

N  W 

29*85 

29-74 

29795 

49- 

42 

45-5 

76 

23 

£ 

2974 

29-51 

29*625 

51 

46 

48-5 

90 

15 

■'     '    24 

£ 

29-65 

2951 

29*580 

52 

45 

48*5 

100 

25 

• 

•  c        25 

N    E 

3008, 

29-65 

29-865 

50 

34 

42-0 

76 

2 

;   26 

£ 

30*  16 

3008 

30120 

52 

32 

42-0 

68 

\   27 

E 

30- 16 

— 

— 

56 

25 

40-5 

62 

* 

28 

S     E 

—^ 

3005 

30-105 

60 

31 

45-5 

60 

;           29 

E 

30-05 

29-80 

29*925 

59 

28 

43-5 

60 

'        30 

S     E 

29-80 

29-75 

29775 

60. 

28 

44-0 

60 

5tiiMoD. 

V 

May  1 

s  w 

2975 

29-68 

29-715 

66 

33 

49*5' 

37 

, 

2 

S     E 

29-68 

29-57 

29-625 

69 

48 

58-5 

52 

c 

3 

S     E 

29-57 

29-45 

29-510 

71 

49 

60-0 

58 

4 

S     E 

29-50 

29-45 

29475 

69 

50 

59*5 

87 

"68 

5 

S     E 

29*88 

29*50 

29690 

65 

44 

54-5 

69 

0 

s  w 

30-00 

29-88 

29*940 

64 

39 

51-5 

69. 

7 

S     E 

30-00 

29-98 

29*990 

66 

49 

57-5 

67 

N 

•     8 

£ 

3017 

29-98 

30075 

69 

44 

56-5 

63 

9 

S      E 

30-14 

30'06 

30-100 

73 

46 

59'5 

,59 

18 

0 

10 

N  W 

3014 

3010 

30-120 

69 

53 

61-0 

65 

11 

W 

30- 10 

30-04 

30-070 

65 

54 

59-5 

67 

12 

N  W 

30- IC 

30-04 

30-070 

»  67 

53 

600 

61 

13 

N  W 

30- IC 

30-OC 

30050 

>  64 

41 

52-5 

60 

14 

N  W 

3004 

30-02 

30030 

)  64 

40 

52-0 

58 

15 

N 

3017 

29-40 

— ■ 

67 

42 

54-5 

59 

■ 

29*831 

73 

25 

51-67 

'             67 

1-91 

1 

The  observations  in  each  line  of  the  table  apply  to  a  period  of  twenty-four 
hourSybeginniDg  at  9  A.  M.  on  the  day  indicated  in  the  first  column.'  A  dasli 
denotes,  that  the  result  is  included  in  the  next  following  observation. 
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REMARKS. 

Fourth  Month. — 17.  Much  wind  in  gusto,  a.  m. :  the  clouds  large,  and  carried  at 
a  great  eleyation :  the  first  swallows  appeared :  wet  squalls,  p.  m. :  some  ligbtning 
abont  10,  and  a  gale  tbroogh  the  night.  18.  Cumulus^  with  the  lighter  modifica- 
tions above,  followed  by  Nimhi  and  wind :  hail  in  a  shower  about  three,  p.  ro« : 
the  rainbow  twice:  calm  at  evening.  19 — S2.  Mostly  cloudy,  with  Cumulottrahu: 
the  cuckoo  was  heard  in  this  interval.  2S.  Gloomy  sky,  with  much  Cirrogtratus 
at  evening:  rain  in  the  night.  24,  Drizzling,  a.  m. :  wet  and  windy,  p.m. 
25.  A  gale,  with  much  cloud  in  the  morning:  fair,  p.m,  26.  Fair,  with  heavy 
CmnulQitratvu,  27, 28.  Hojar-frost :  clear,  fine  days,  with  (kanutu$y  Ctmi^Uuirmtmf 
aod  CtntM.  The  dark  part  of  the  moon's  disk,  wbich  has  been  scarcely  discernible 
this  winter  is  again  plainly  visible  by  day,  as  she  follows  the  sun.  20.  filoar- 
frost:  fine  4Ay,  with  Cimu  and  breezes.    •   . 

Fifth  Month.—l.  Fine:  much  OfTocuma/tif,  mixed  with  Cimits  the  wind  a 
brpeze.  The  gardens  have  suffered  a  little  by  the  late  frosts,  more  especially 
among  the  gooseberry  bushes,  which  have  cast  about  half  their  crop  witb  us.  2.  A 
superior  westerly  current  appeared,  a.  m.  carrying  flocks  of  CSrfoctcniii&cs.- 
between  this  and  the  .&£.  wind  below  were  large  plumose  Cirri^  on  one  of  wbicb 
appeared  a  trace  of  a  solar  halo.  These  clouds  inrreasibg,  with  haze  And  CuniuU 
intermixed,  the  character  of  the  sky  became  electrical :  there  was  a  lunar  corona 
and  a  small  bright  halo  at  bight  with  some  lightni^  to  the  S«W.  3.  Cloodf 
grouped  with  an  electric  appearance  as  yesterday;  4.  Obscurity  and  a  little  laiB, 
a.  in. :  heavj^  showers,  p.  m. :  rain  in  the  night.    5.    Fine,  with  CumtOiuitmiMi, 

6.  The  same :  Cirrus  and  Cumulus  appeared  :  the  smoke  was  attracted  by  the 
clouds,  and  <  a  few  drops  of  rain  fell  by  inosculation  among  the  latter,  p.  ni. 

7,  8.  Clouds  various,  and  mixed  with  haze:  on  the  latter  night  a  very  lumiaow 
large  corona  round  the  mnou.  9.  Large  plumose  Ctrrt,  followed  by  obscurity  and 
drrocutn^uSf  with  an  electrical  character:  a  fiae  shower  at  evening  :  rain  in  the 
night.    10—15.  Fair,  with  the^lighter  modifications  and  breezes. 

RESULTS. 
Winds  Easterly  in  the  middle.  Westerly  in  the  beginning  and  end  of  the  period. 

Barometer:  Greatest  height...^ 30*17  Inches. 

Least..... 2d'40 

Mean  of  the  period • 29*83, 

Thermometer :  Greatest  height 73^ 

Least. 25 

Mean  of  the  period '., ..51^67 

Mean  of  the  Hygrometer •  •••• • 67, 

Evaporation •    2  inches 

Rain * l'91inch» 
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Article  L 

Experiments  to  determine  the  Composition  of  the  different  Species 
of  Pit-Coal.    By  Thomas  Thomson,  M.D.  F.R.S. 

mjSE  great  difference  which  exists  between  the  qualities  of  the 
Tarious  species  of  pit-coal  which  abound  in  Great  Britain  must 
have  struck  the  most  caxeless  observer.  These  differences  have 
been  long  known  to  the  consumers,  and  have  led  ta  ihe  prefer^ 
ence  or  almost  exclusive  use  of  particular  species  for  particular 

Surposes.  It  occurred  to  me  last  winter  that  a  more  accurate 
etermination  of  ihe  constituents  of  our  different  kinds  of  coal 
than  had  hitherto  been  made  was  Ukely  to  throw  considerable 
light  upon  their  appUcation  to  specific  purposes,  particularly  the 
manufacture  of  coK.e  and  the  preparation  of  coa^  gas.  It  is 
ftlrea4y  known  that  some  kin<&  of  coal  yield  a  much  greater 
gaseous  |)roduct,  and  of  a  much  better  Quality  thim  others. 
This  I  thought  hkely  to  depend  upon  specific  dinerences  in  the 
composition  of  the  coal,  and  the  following  experiments  will  show 
that  the  conjecture  was  well  founded. 

The  Wemeriaa  arrangement  of  black  coal  into  six  siibspecieSj) 
AoQgh  su£|pient)y  ininute>  if  not  too  much  so^  does  not  seeto  to 
me  to  be  appUc^le  to  the  different  kinds  of  coal  which  exist  ia 
such  abunaanee  in  Great  Britain ;  at  least  I  have  never  been 
Itble  to  arrange  our  British  coals  under  it,  far  less  to  make  it 
Bubservient  to  point  out  the  different  quahties  of  co{^  as  fui 
article  of  fuel.  It  will  be  necessary,  therefore,  in  order  that  the 
fojDiowing  experiments  be  understood,  to  employ  here  ^  nei^  &ub- ' 
xUHsion  of  the  various  kinds  of  black  coal.  Those  which  I 
^examined  are  the  coals  which  occur  in  the  neighbourhood  of 
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Glasgow*  I  am  far  from  certain  that  they  include  alltbie  virie- 
ties  of  coal  known  in  Great  Britain,  though,  in  all  hkelibood^  4t 
least  the  most  important  of  these  varieties  are  found  in  thifl 
neighbourhood,  which  constitutes  one  of  the  richest  coal  dis- 
tricts in  the  island.  The  species  of  coal  which  I  have  examiaed 
are  distinguished  here  by  the  following  names  :  » I 

1.  Caking  coal. 

2.  SpUnt  coal,  or  lightbum  bard  coal. 

3.  Cherry  coal,  or  soft  coal. 

4.  Cannel  coal. 

Besides  these  four  species,  I  am  aware  of  the  existence  of 
another,  which  is  found  in  Wales  under  the  name  of  Welsh  culm, 
and  in  Ireland  under  the  name  of  Kilkenny  coal.  This  species 
does  not  burn  with  flame,  and  leaves  about  95  per  cent,  of 
charcoal.  Want  of  specimens  prevented  me  from  subjecting 
this  species  to  experiment.  I  think  it  not  unlikely  that  the  coal 
which  exists  in  veins  in  the  isle  of  Skye  constitutes  likewise  a 
different  species.  The  want  of  specimens  prevented  me  from 
examining  it ;  but,  as  far  as  I  recollect,  it  possesses  many  of 
the  qualities  of  vegetable  charcoal. 

1 .  Caking  Coal, 

.  The  beds  of  coal  in  this  neighbourhood,  which  are  technr- 
cally  distinguished  by  the  name  of  the  Glasgow  seams,  are  six 
in  number*  The  sixth,  or  lowest  of  these  beds,  consists  df 
caking  coal.  It  is  a  thin  bed,  little  more  than  two  feet  in  thickr 
ness.  On  that  account,  it  is  nowhere  wrought  at  present;  but 
the  same  species  of  coal  exists  in  many  other  places.  Thus  it.% 
fbimd  at  Bannockbiirn,  in  Stirlingshire,  and  m  various  parts  of 
the  coal  district  in  Fife.  The  coal  in  the  neighbourhood  of  New-* 
castle,  which  is  carried  to  London  and  to  all  the  south'  of 
England  and  the  north  of  Scotland,  belongs  to  this  species.  As 
the  Newcastle  variety  is  the  most  important,  both  on  accoimt  of 
its  quantity  and  the  uses  to  which  it  is  appUed,  I  employed  it  in 
ny  experiments.  It  was  from  picked  specimens  ot  Newcastfe 
coal  that  the  following  description  was  drawn  up  :      ,  /.;]: 

Colour,  velvet-black ;  in  some  places  (from  the  fraclUDB) 
peyish-black.  -I'J 

Lustre,  shining ;  resinous.  'w^i^ 

Principal  fracture  straight  slaty ;  cross  fracture  partly  fitfiw- 
grain^d  uneven,  when  the  lustre  is  only  gUstening  ;  partly:  siliall 
conchoidal,  when  the  lustre  is  shining.  It  is  not  uncofnmioir-tD 
observe  the  cross  fracture  having  exactly  the  appearance  iif 
wood  charcoal.  . . -'* 

It  is  soft,  and  very  easily  frangible.  The  fragments  have  itiore 
or  less  of  a  cubical  shape.  .     ■■   .. ;.   .vsn 

Brittle.    Soils  the  fingers.  .    ^jxB 

Specific  gravity,  1*269.  ...  •  i  .  ■    * 
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When  heated,  it  breaks  into  a  ^eat  number  of  small  pieces. 
When  the  heat  is  raised  to  a  certam  point,  it  melts,  and  all  the 
fragments^  are  united  together  into  one  solid  mass.  This  gi^es  it 
the  name  o(  caking  coal. 

It  catches  fire  very  easily,  and  bums  with  a  lively  yellow  flame ; 
but  in  consequence  of  its  caking  property,  it  rec^uires  to  be 
frequently  stirred  to  admit  the  access  or  air,  otherwise  it  is  extin- 
guished. 

This  species  of  coal  is  distinguished  hy  the  length  of  time 
which  it  Dums,  and  the  great  heat  which  it  gives  out ;  so  that 
when  it  can  be  procured  at  the  same  price,  it  is  much  more 
economical  than  any  of  the  other  species  of  coal. 

2.  Splint  Coal. 

This  species  of  coal  constitutes  the  fifth  of  the  six  Glasgow 
cpal-beds,  or  the  lowest  bed  at  present  wrought.  It  is  thin, 
varying  in  thickness  from  30  inches  to  three  feet.  It  occurs  also 
occasiontdly  in  some  of  the  other  beds,  particularly  the  second ; 
but  does  not  constitute  the  whole  of  any  of  the  beds  except  the 
fifth.  It  is  a  well  characterized  species,  and  constitutes  the 
most  valuable  of  the  Glasgow  coals,  and  always  sells  at  a  higher 
price  than  the  cherry  coal  or  soft  coal,  as  it  is  also  called.  It 
IS  the  only  species  of  coal  which  is  employed  in  the  neighbour- 
hood of  Glasgow  for  the  manufacture  of  coke.  It  is  found  to 
answer  remamably  well  for  smelti^ng  iron,  and  is  solely  used  for 
that  purpose.  Hence,  perhaps,  the  reason  why  the  iron  smelted 
in  the  neighbourhood  of  Glasgow  is  considered  as  of  a  better 
mality,  and  brings  a  higher  price  in  the  market,  than  either 
Welsh  or  Staffordshire  iron.  This  at  least  is  the  case  with  the 
iron  made  at  the  Clyde  iron  work,  where  spUnt  coal  alone  is 
employed. 

Colour  black,  with  a  sUght  shade  of  brown. 

Lustre  between  ghmn^ermg  and  gUstening;  resinous.  Lustre 
of  the  streak  between  gUstemng  and  shining.  It  is  not  uhcom" 
mon  to  -meet  with  thin  layers  of  cherry  coal  running  through 
splint  coal.  Such  layers  have  a  much  higher  lustre',  and  a  much 
finer  black,  and,  therefore,  are  easily  distinguished  firom  spUnt 
coaL 

Principal  firacture  imperfect  curve  slaty.  Cross  fracture  fine 
muoed,  uneven^  and  splintery.  It  is  this  snlintery  appearance 
Uiat  seems  to  have  led  to  the  name  spUnt  coal. 

Not  harder  than  either  caking  coal  or  cherry  coal ;  but  much 
more  difficultly  frangible.  Hence  it  is  commonly  called  hard 
iBoaL    Fragments  usuallv  incUning  to  wedge-shaped. 

Specific  gravity,  1*290. 

It  requires  a  nmch  higher  temperature  to  kindle  it  than  is' 
necessary  either  for  caking  coal  or  cherry  coal.  It  bums  wiA 
flame  ;  but  lasts  much  longer  than  cherry  coal.  In  consequence 
of  the  iHgh  temperature  reqjuisite  to  maintain  the  combustion,  it 
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doeft  not  answer  ^ell  for  a  very  small  fire ;  but  when  a  grate  foil 
of  splint  coals  are  once  thoroughly  kindled^  they  make  an  excel- 
lent fire* 

3,  Cherry  Coal. 

This  is,  perhaps,  upon  the  whole  the  most  beautiful  species. of 
Glasgow  coal.  It  constitutes  the  greatest  part  of  the  four 
uppermost  of  the  Glasgow  beds,  especially  the  third  and  fourth 
beds  ;  for  the  second  bed  contains  a  considerable  proportion  of 
^Unt  coal.  I  consider  the  Staffordshire  coal  as  the  same 
species  with  the  Glasgow  cherry  coal.  In  the  neighbourhood  of 
Wolverhampton,  it  is  employed  for  smelting  iron  m  abundance. 
No  doubt,  therefore,  it  might  be  used  for  the  same  purpose  in 
the  neighbourhood  of  Glasgow,  were  it  not  that  the  spUnt 
coal  is  found  preferable  in  every  respect.  This  species  of  coal 
abounds  likewise  in  Fife.  The  Edinburgh  coal  is  probably 
intermediate  between  spUnt  and  cherry  coal. 

Colour  velvet-black,  with  a  slight  shade  of  grey. 

Lustre  in  some  places  splendent ;  in  others  shining :  where 
the  lustre  is  shining,  the  coal  has  exactly  the  appearance  of 
caking  coal ;  but  it  is  easily  distinguished  from  that  species  by 
not  -melting  or  becoming  soft  when  heated.  Kind  of  lustre 
resinous. 

Principal  fracture  straight  slaty.  The  diflFerent  slates  or 
plates  dmer  in  their  lustre ;  some  of  them  are  splendent;  others 
only  shining.  The  surface  of  both  is  smooth.  When  the  lus'tre 
is  pendent,  the  surface  is  specular ;  but  when  only  shining,  the 
surface  is  merely  even.  Cross  fracture  mostly  flat,  conchoidal, 
and  specular  splendent.  In  some  places  it  has  exactly  the 
aspect  of  wood  charcoal. 

it  is  of  about  the  same  degree  of  hardness  as  caking  coaL 
like  it,  cherry  coal  is  very  easily  frangible ;  so  that  there  is  a 
good  deal  of  waste  in  mining  it ;  and  as  it  does  not  cake,  the 
sihall  j)ieces  are  unsaleable,  except  for  furnaces.  At  Birming- 
ham, the  loss  in  mining,  including  the  pillars  left  to  support  the 
roof,  amounts  to  about  two  thirds  of  the  whole. 

Fragments  rectangular,  and  approaching  the  cubic  form. 

Much  more  brittle  than  caking  coal^ 

Specific  gravity  1'265. 

When  exposed  to  heat,  it  readily  catches  fire,  and  bums  mth 
a  clear  yellow  flame,  giving  out  a  great  deal  of  heat.  The  flame 
continues  till  the  coal  is  almost  consumed,  which  takes  place 
much  faster  than  when  either  caking  coal  or  splint  coal  is 
employed*  Hence  this  coal  makes  the  most  rapid  and  the  most  ^ 
cheernil  fire  of  the  three ;  but  is  by  no  means  so  economical.  It 
is  easily  distinguished  from  calung  coal  by  not  melting  nor 
becoming  soft  when  heated. 

4.  Cannel  CoaL  _     ■' 
f'-^T^ .0t^_  .species  ias  beeu  long  familiat  ia  Gte^t,  l^itaui^  :wiM 

'  ■■••;  V        -  .  • 
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mj[  w^  charact^riiied.  It  does  not  occur  in  any  of  the  six 
CSasffDw  beds  of  coal.  What  is  burned  in  Aat  city  comes  . 
chieny  from  Lismahago,  and  occurs  in  beds  situated  above  all 
die  Glasgow  beds.  It  is  found  also  in  different  parts  of  Airshire, 
where  it  is  manufactured  into  ink-homs,  snuff-boxes^  and  other 
eimilar  trinkets.  It  abounds,  as  is  well  known,  at  Wigan,  in 
Lancashire.  There  is  a  mine  of  it  in  Lord  Anglesea's  park  at 
Beaudesert,  not  far  from  Coventry,  which  his  lordship  keeps  for 
his  QiWn  private  consumption. 

Ck>lbnr  dark  greyish-black;  sometimes  brownish-black. 

Lustre  ghstening ;  resinous.    It  takes  a  good  polish. 

I^Vacture  usually  large  and  flat  conchoidaJ.    In  the  great^  it  i^ 
frequently  slaty. 

Lei  some  varieties,  the  fragments  approach  the  cubic  shape ; 
in  otliers,  they  are  wedge-shaped,-  or  even  quite  irregular. 

About  the  same  degree  of  hardness  as  the  other  species  of 
coal. 

Brittle.  -  Does  not  soil  the  fingers. 

Much  more  difficultly  frangible  than  caking  coal  or  cherry^ 
coal ;  but  more  easily  broken  man  spUnt  coal. 

Specific  gravity  1'272. 

\Then  apphed  to  the  flame  of  a  candle,  it  catches  fire,  and 
bums  with  a  strong  yellow  flame  without  melting.  This  easy 
x^mbustibiUty  induces  many  persons  to  employ  cannel  coal  to 
K^t  their  rooms  as  a  substitute  for  candles.  For  this  purpose, 
they,  put  apiece  of  it  on  the  top  of  their  fire,  and  supply  its  place 
witn  another  piece,  as  soon  as  it  is  consumed.  If  the  slaty 
structure  of  the  cannel  coal  be  laid  along  the  fire,  the  piece  soon 
flies  to  pieces  with  a  crackUng  noise,  and  is  driven  in  flames  to 
the  fruitiest  comer  of  the  roohi.  Hence  the  reason  why  this 
species  is  known  in  Scotland  by  the  name  of  parrot  coaL  If  the 
edal  be  laid  on  the  fire  so  that  its  plates  are  perpendicular  to  the 
surface  of  the  erate,  it  speedily  splits  into  thin  plates  Uke  the 
leaves  of  a  book ;  but  it  does  not  spark  out  of  the  fire ;  the 
pieces  that  would  otherwise  fly  off  oeing  intercepted  by  the 
direction  of  the  plates. 

Such  is  a  description  of  the  four  species  of  coal  known  in  the 
neighbourhood  of  Glasgow,  and  to  which  the  following  experi- 
ments were  confined. 

U.   Experiments    to   determine  the   Constituents  of  the  four 

Species  of  CoaL 

It  has  been  hitherto  the  general  opinion  of  chemists  that  pit- 
coal  is  a  combination  of  bitumen  and  charcoal.  Tliey  have 
endeavoured  to  determine  the  proportion  of  each  of  these  con- 
stituents by  subjecting  the  coal  to  distillation.  The  loss  of 
weight  was  ascribed  to  bitumen,  and  the  residual  coVl<&  ^vi^s^ 
considered  as  the  proportion  of  the  coal  wbicYi  c^\vki%\/^  ^^ 
dimotJ.     Kirmn   formed  the  same  notion  M«^^ec^ti!^  ^^ 
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constitution  of  coal^  and  he  attempted  to  at&alym  it  bv  detemiiv- 
ing  the  atiantii^  of  saltpetre  which  a  giren  weignt  of  Mdi 
species  or  coal  is  capable  of  decomposing ;  for  this  quantity  he 
considered  as  proportional  to  the  charcoal  of  the  pit-coal ;  the 
bituminous  portion  being  too  volatile  to  be  capable  of  being 
raised  to  the  temperature  requisite  to  enable  it  to  decompoae  At 
mtre. 

It  seems  unnecessary  to  make  any  observations  upon  the 
analyses  of  coal  hitherto  published.  We  have  no  evidence 
v^hatever  that  pit-coal  is  a  compound  of  charcoal  and  bitumen. 
We  cannot  resolve  it  into  aese  two  constituents  except  hj  the 
action  of  heat ;  and  these  are  not  the  only  constituents  obtained, 
when  we  distil  pit-coal ;  for  we  always  find  water  and  ammonia 
in  the  receiver  as  well  as  bitumen,  rfor  are  we  able  to  prevent 
a  considerable  proportion  of  the  coal  from  makii^  its  escape  in 
the  state  of  gas.  We  have^  therefore,  exactly  the  same  evidence 
that  pit-coal  is  composed  of  charcoal,  bitumen,  water,  ammonia^ 
carburetted  hydrogen  gas,  and  defiant  gas,  as  we  have  that  it  is 
a  compound  of  bitumen  and  charcoal ;  but  when  we  attempt  to 
mix  all  these  constituents  together,  we  are  quite  unable  to  ibnn 
any  substance  exactly  resembling  the  pit-coal  from  which  we 
procured  them.  Pit-coal  seems  to  be  nothing  else  than  a  pecu- 
liar combustible  substance  formed  by  the  union  of  certain 
proportions  of  carbon,,  hydrogen,  oxygen,  and  azote.  In  what 
way  these  ultimate  constituents  are  grouped  together,  we  have 
no  accurate  notion ;  but  it  will  appear  from  the  following  expe- 
riments  th^t  every  species  of  pit-coal  is  a  definite  compouna  of 
a  determinate  number  of  atoms  of  each  of  its  constituents. 

1  conducted  the  experiments  to  determine  the  constitution  of 
the  different  species  of  pit-coal  in  the  following  manner :  L I  as- 
certained the  quantity  of  earthy  matter  left  when  each  speciaB 
was  kept  for  many  hours  in  a  red  heat  in  an  open  muffle. 
2.  I  converted  a  given  weight  of  each  spedes  into  coke,  by  sub- 
jecting it  to  a  strong  heat  m  a  close  vessel,  and  determined  CImb 
proportion  of  coke  which  each  yielded.  3.  I  mixed  a  given 
weight  of  each  kind  of  coal  vnth  peroxide  of  copper,  and  8«1>- 
jected  the  mixture  to  a  red  heat  in  a  copper  tube  connected  with 
a  mercurial  trough,  and  determined  the  quantity  of  caarboaic 
acid  and  water  disengaged,  and  the  bulk  of  azotic  gas  evolved 
— data  which  enabled  me  to  determine  the  quantity  of  caibon, 
hydrogen,  azote,  and  oxygen,  of  which  the  coal  was  composed. 
I  shall  state  in  succession  the  results  obtained  in  each  of^  these 
three  suits  of  experiment. 

1.  Earthy  Matter  contained  in  each  Species. 

To  determine  this  point,  20  gr.  of  each  species  of  coal  weR 
put  into  a  platinum  crucible  or  cup,  which  was  introduced  ibId 
a  muffle,  and  kept  red-hot  till  every  thing  combustible  wm  coo- 
somed  ttnd  dissiplftted.    From  four  to  six  hoais  eae  reqiHite  Is 
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perfiarm  this  experiment  aright.  The  muffle  must  be  perforated 
with  holes  at  its  upper  extremity  in  order  to  occasion  a  c^rfeni, 
of  air  through  it,  without  which  the  combustion  is "yer^  slow 
indeed.  I  kept  20  gr.  of  coal  red-hot  in  a  close  muffle  for  eight 
hour^ ;  -but  on  allowing  the  furnace  to  cool,  and  examining  nie 
cx)^,  I  found  it  by  no  means  completely  burnt.  The  following 
table  exhibits  the  proportion  of  earthy  matter  left  by  20  gr..of 
each  ispecies  of  coal  tried. 

Grain.     Per  cent. 

.     1.  Caking  coal 0-3=  1:5 

2.  SpUnt  coal.  . . . . , '. . .  1-9  =  9-6 

3.  Cherry  coal ' 2*0  =  10-0 

4.  Cannel  coal 2*2  =  ll'O 

The  cannel  coal  which  I  used  in  my  experiments  was  from  the 
Marquis  of  Anglesea*s  park,  near  Coventry.  Its  colour  was 
btownish-black,  and  it  was  interspersed  with  small  particles  of  a 
yellowish-brown  colour,  which  burned  like  the  rest  of  the  mass. 

These  ashes  had  a  white  colour.  They  contained  no  hme ; 
but  were  chiefly  siliceous,  mixed,  however,  with  a  certain  pro- 
portion of  alumina  and  oxide  of  iron.  There  is  every  reason  for 
believing  that  this  earthy  matter  is  of  the  same  kind  with  that  of 
which  tne  slate  clay  which  accompanies  the  coal  beds  is 
Composed. 

2.  Coke  yielded  by  each  Species  of  Coal, 

To  determine  with  precision  the  quantity  of  coke  which  a 
given  species  of  coal  will  yield,  it  is  obviously  necessary  to 
expose  it  to  heat  in  a  close  vessel;  for  when  coal  is  coked  in 
-  the  open  air,  a  much  greater  loss  must  be  sustained  than  what  is 
owinff  merely  to  the  volatile  matter  dissipated  by  the  action  of 
the  neat.  Accordingly  coking  ovens  have  been  found  more 
economical  than  coking  in  the  open  air.  But  though  the  iron 
smelters  in  the  neighbourhood  of  Glasgow  are  aware  of  this 
circumstance,  they  prefer  the  old  method  of  coking  the  splint 
coal  in  the  open  air.  By  this  process  they  lose  a  portion  of  their 
coke;  but  they  find  that  the  quality  of  the  iron  is  injured  when 
they  smelt  it  with  coke  prepared  in  ovens.  They  assign  as  a 
reason  that  the  sulphur  which  th^  splint  coal  contains  (under  the 
form  of  pyrites)  is  much  more  completely  dissipated  when  the 
coal  is  coked  in  the  open  air  than  when  it  is  coked  in  ovens. 
Whether  this  explanation  be  satisfactory,  I  cannot  pretend  to 
determine;  but  it  is  considered  as  a  settled  point  that  the 
quality  of  the  iron  is  improved  when  the  coal  employed  to  smelt 
it  has  been  coked  in  the  open  air;  ind  this  improvement  is 
considered  as  a  full  equivalent  for  the  waste  of  coal  that  is  sus- 
tained by  coking  it  in  the  open  air. 

The  truth  seems  to  be,  that  as  the  iron  makers  in  this  neighs 
iiQurhood  are  either  grpoi  coal  proprietors,  or  at  least  have  leases 
pflaige  txd.6tg  of  coa^  they  have  not  been  much  in  the  habit  of 
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turning  their  attention  to  economizing  this  most  important 
article^  conceiving  tihiat  they  gain  as  much  upon  the  whole  l^ 
th^  tendency  which  their  increased  consumption  has  to  raiseilie 
price  of  coals,  as  they  lose  by  that  increased  consumption.  But 
though  this  mode  of  reasoning  may,  perhaps,  ^PPty  ^  tiie  pr^ent 
race  of  iron  smelters  in  this  neighbourhood,  it  certainly  will  not 
to  their  successors*  Greater  attention  to  the  economy  of  this 
important  article  would  probably  contribute  to  the  improyement 
of  the  iron  trade  upon  the  whole. 

I  converted  the  different  species  of  coal  into  coke  by  exposing 
giyeti  weights  of  each  to  a  strong  red  heat  for  about  an  hour  in' 
a  covered  platinum  crucible*  The  following  table  exhibtta  th# 
results  of  these  experiments : 


fcil      ■     Hi       II  »  I 


a^uu 


Caking  coal*  .  •  • , 
Splint  coal .  i  •  •  • . 

Cherry  coal 

Cannel  coal.  • .  • . 


Coal  put  into   the 
crudble* 


Grains* 

lOO'O 
337*4 
293-0 
200-0 


Coke  formed. 


Grains. 

77'4 
218-4 
163-1 

80-0 


Loss  of  weight  idt* 
taineol 


rf**i 


Grains. 

22-6 
119-0 
139-9 
120'0 


The  reader  will  be  able  to  form  a  more  accurate  conception  of 
the  quantity  of  coke  which  each  of  these  species  of  coal  yields 
from  the  following  table,  in  which  we  have  supposed  the  original 
weight  of  the  coal  before  coking  to  be  1000. 
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C3alcing  coaL . 

1000 

774-0 

«260 

1000 

770-6 

889-4 

Splint  coal . . 

1000 

647 -S 

S5«-7 

1000 

610-S 

S89-7 

Cherry  coalk . 

1000 

6««-5 

477-5 

1000 

469-4 

590*6 

Caonelcoal.. 

1000 

4000 

6000 

1000 

386*8 

674^ 

From  this  table  it  is  evident  that  the  Newcastle  coal  yields  by 
far  the  greatest  quantity  of  coke^  while  the  cannel  coal  yields  the 
smallest  quantity.  The/eason  of  this  will  be  evident  aer  soon  as 
I  have  giyen  the  constitiients  of  which  each  of  these  species  con- 
sists. The  coak  from  all  the  species  Of  coal  has  a  good  deal  of 
the  metallic  lustre,  is  much  lighter  than  the  coal,  and  has  a 
silvery  aspect.  The  coke  from  caking  coal  is  split  into  colnmnt^ 
having  much  the  appearance  of  basaltic  columns^  or  rathef 
bearing  a  close  resemblance  to  the  shape  which  stsuxh  asvnniiiL 
when  it  is  allowed  to  dry  by  the  manufacturer. 
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3.  Constituents  of  each  Species  of  CoaL 

The  method  "which  I  employed  to  analyze  the  different  specieii 
of  ci>al  was  thisr  I  reduced  one  grain  of  the  coal  to  a  fine  pow- 
der, and  mixed  it  intimately  with  140  gr.  of  peroxide  of  copper 
in  a  fine  powder,  which  had  been  subjected  to  a  red  htet  m  a 
crucible,  and  had  been  kept  in  a  well-stopped  ^ass  phial.  This 
mixture  was  put  into  a  copper  tube,  and  occupied  a  portion  of  H 
amounting  to  about  four  inches  in  length  at  the  upper  end  of  the 
tobe»  The  copper  tube  was  then  fflled  with  peroxide  of  oonper. 
I'  first  hited  to  the  end  of  ^e  copper  tube  a  elass  tube  oi  the 
shape  and  size  described  in  the  Annak  of  Philosophy,  xii.  109y 
havmg  previously  filled  it  with  dry  munate  of  Knie  lA  powder. 
That  part  of  the  copper  tube  containing  the  mixture  of  coal  and 
peroxide  of  copper  was  then  heated  to  redness,  and  kept  in  that 
state  tin  all  extrication  of  gas  was  at  an  end.  The  gas  was 
collected  over  mercury,  its  quantity  was  estimated,  and  its 
nature  ascertained.  The  ^lass  tube,  by  the  increase  of  its 
weight,  indicated  the  quantity  of  water  which  had  been  evolved 
during  the  process. 

The  inconveniences  attending  this  apparatus  were  the  foDoW'^ 
fai^ :  1»  The  muriate  of  lime  was  apt  to  melt  at  the  upper  extre-* 
mity  of  the  tube,  owing  partly  to  the  water  which  it  absorbed, 
and  partly  to  the  heat  to  which  it  was  exposed.  When  this 
happened,  it  effectually  prevented  the  gaseous  product  from 
making  its  way  through  tne  tube ;  so  that  the  process  for  that 
time  failed.  2.  The  increase  of  weight  which  the  tube  sustained 
varied  considerably  in  different  trials  with  the  same  coal ;  though 
the  process  was  conducted  in  every  respect  in  the  same  way « 
As  the  glass  tube  was  luted  to  the  copper  tube  by  means  of  fat 
lute,  and  as  this  lute  during  the  process  wfts  unavoidably  raised 
to  a  temperature  higher  than  that  of  boiling  water^  I  could  not 
be  certain  that  some  part  of  the  increase  of  weight  of  the  tube 
did  hot  proceed  from  the  lute. 

To  get  rid  of  this  inconveniency,  I  got  a  brass  tube  with  a 
uwlbH  Dore  (not  larger  than  a  moderate  sized  wire),  about  four 
inches  long,  bent  into  the  shape  of  the  upper  extremity  of  the 
glass  tube.  One  end  of  this  brass  tube  was  ground  so  as  to  fit 
exactly  the  extremity  of  the  copper  tube ;  and  as  brass  is  more 
expanded  by  heat  than  copper,  there  Wfts  no  risk  of  its  loosening 
during  the  continuance  of  the  experiment.  The  other  end  of  th^ 
Inrass  tube  was  shaped  so  as  to  fit  the  extremity  of  a  glass  tube 
similar  to  the  one  formerly  employed ;  only  it  was  deprived  of  its 
mper  end ;  its  diameter  was  rather  greater,  and  it  was  stoutet« 
liie  end  of  the  glass  tube  was  cemented  to  the  brass  tube  in  one 
case  (for  I  have  several  different  tubes)  with  plaster  of  Paris,  in 
another  by  shell  lac;  and  I  found  both  methods  to  answer 
eqaaUj  well.  The  ^ass  tube  wfts  filled  with  pounded  muriate  of 
lime,  which  was  pTievented  fixnnintdung  its'way  t&to^^ 
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tube  by  means  of  a  little  amianthus  with  which  I  stuflfed  ita 
exttei%. 

Such  18  the  last  state  to  which  I  have  reduced  my  appaiatiis. 
But  I  find  myself  still  unable  to  prevent  Considerable  dinerences 
from  taking  place,  both  in  the  quantity  of  ^as  evolved,  and.o£ 
moisture  absorbed  by  the  muriate  of  lime,  in  different  triak  on 
the  same  coaL  To  what  these  differences  are  to  be  ascribed,  it 
is  not  easy  to  say.  I  have  been  suspecting  that  the  column  pt 
muriate  of  lime  through  which  the  gas  passes  (about  12  inches) 
is  not,  perhaps,  long  enough  to  deprive  it  effectually  of  aU  \t» 
moisture.  I  intend,  therefore,  to  make  trial  of  a  coluum  twice 
that  length  to  see  whether  it  will  yield  more  steady  results ;  but 
I  suspect  that  the  chief,  if  not  the  only  cause  of  these  differences 
is  the  difficulty  of  reducing  the  coal  to  a  powder  sufficiently 
fiqe,  and  of  mixing  it  with  perfect  regularity  through  so  ^eat  a 
proportion  of  peroxide  of  copper ;  for  unless  every  particle  of 
coal  be  very  small,  and  unless  it  be  in  contact  with  a  sufficient 
number  of  particles  of  peroxide  of  copper,  it  is  very  possible  that 
it  may  escape  complete  combustion. 

In  such  experiments,  therefore,  it  would  be  extremely  hazard- 
ous to  trust  to  a  single  trial.  I  generally  made  six  successive 
experiments  upon  each  kind  of  coal,  and  sometimes  even  more. 
The  conclusions  were  drawn  from  a  mean  of  all  the  experiments, 
except  when  some  obvious  reason  presented  itself  for  excluding 
any  individual  experiment. 

1.  Caking  CoaL 

From  one  grain  of  caking  coal,  treated  in  the  way  above 
described,  there  were  evolved  5*9 17  cubic  inches  of  gas,  suppos- 
ing the  barometer  to  stand  at  30  inches,  and  the  thermometer  to 
stand  at  60^.  Of  this  gas,  caustic  potash  absorbed  5*3167 
cubic  inches,  which  were  considered  to  be  carbonic  acid  gas. 
The  residual  gas  (measuring  1'12  cubic  inch)  was  left  for  24 
hours  in  contact  with  a  stick  of  phosphorus,  at  a  temperature 
which  varied  from  60°  to  80°  according  to  the  time  of  the  day. 
The  112  volumes  of  gas  by  this  treatment  w^ere  reduced  to  98*66 
volumes.  The  13*44  volumes  which  disappeared,  I  considered 
as  oxygen  gas,  I  suppose  this  oxygen  gas  to  be  derived  from 
the  common  air  which  occupies  the  interstices  of  the  peroxide  of 
copper  and  muriate  of  lime  in  the  tubes.  The  amount  of  this 
common  air  is  easily  estimated  when  we  know  the  volume  of  its 
oxygen ;  for  if  we  multiply  the  volume  of  oxygen  by  five,  we 
obtain  the  volume  of  common  air.  From  this  it  is  obvious  that 
the  portion  of  the  residual  gas,  which  was  common  air,  amounted 
to  0*672  cubic  inch.  The  remainder,  amounting  to  0*448  cubic 
inch,  must  have  been  azotic  gas  obviously  derived  from  the 
'decomposition  of  the  grain  of  caking  coal  on  which  the  experi- 
ment wa<i  made. 
::4ti8'Obvioiis^:t)iat  the  place  of  0*672  cubic  inch  of  ciUBiaon 
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9ir,  whioh  vna  fbuaod  in  the  residual  gas,  must  have  been  nm* 
|died  in  the  tubes  by  an  equal  volume  of  the  gas  extricated  by 
the  decompositioti  of  the  coal.  Now  this  gas  was  a  mixture  of 
11  parts  in  volume  of  carbonic  acid  gas  and  one  part  of  azotic 
gas;  so  that  to  the  volume  of  carbonic  acid  gas  evolved,  we 
must  add  44>tfas  of  0*672  c^bic  inch  s:  0616  cubic  inch.;  and 
to  the  volume  of  azotic  gas  yS^-th  of  the  sanue  quantity  m  0*056 
eubic  imch.  Hence  the  quantity  of  carbonic  acid  and  of  azotta 
gas  evolved  by  the  decomposition  of  a  gnan  of  caking  coal  w« 
as  rmIows  : 

Carbonic  acid  gas 6*9327 

Azotic  gas 0*5040 

During  the  process^  the  tube  containing  the  muriate  of  lime 
had  increased  in  weight  0*3744  grain,  iimich  is  equivalent  to 
0*0416  grain  of  hvdroffen. 

These  are  the  data  ^om  which  the  constituents  of  caking  coal 
are  to  be  estimated.  They  are  the  result  of  several  experiments, 
which  agreed  exactly  with  each  other  in  the  quantity  of  watei* 
ft)rmed7l)ut  not  in  the  quantity  of  gas  evolved. 

One  hundred  cubic  mches  of  carbonic  acid  gas,  when  the 
barometer  stands  at  30  inches  and  the  thermometer  at  60% 
contain  12*647  gr.  of  carbon ;  therefore,  5*9327  cubic  inches  of 
this  gas  contain  0*7503  gr.  of  carbon. 

One  hundred  cubic  inches  of  azotic  gas,  under  the  mean  tem- 
perature and  pressure,  weigh  29*662  gr. ;  therefore,  0*604  cubic 
mch  weigh  0-1494  gr. 

We  have,  therefore,  the  constituents  of  a  grain  of  oakiag  coal 
as  follows : 

Carbon 0*7503 

Hydrogen <)*0416 

Azote 0*1494 

Ash^ 0*0150 

0*9663 
Loss 0*0437 

1*0000 

This  loss  we  must  consider  as  oxygen,  llad  it  been  any 
thing  dse^it  would  have  made  its  appearance  among  the  gaseous 
products. 

The  weight  of  an  atom  of  carbon  is  0*75,  and  the  weight  of  an 
atom  of  hydrogen  0*125 ;  or  an  atom  of  carbon  weighs  six  times 
as  much  as  an  atom  of  hydrogen ;  but  the  number  7603  denoting 
the  weight  of  carbon  in  the  coed,  is  IB  times  as  great  as  the 
number  416,  which  denotes  the  weight  of  the  hydrogen.  It  is 
obvious  from  this,  that  the  coal  contains  three  times  as  many 
atoms  of  carbon  as  it  does  of  hydrogen.. 

If  we  compMpe  the  volume  of  carbonic  acid  ^a  etoVv^di  ^>Sct 


^     .     ,       '  i>K  Thomson  on  the  Composition  of 

^ai  ^  the  azotic  gaA  evolved,  we  diallfiiid  tbe.fonpai^^  7^ 
ttove^  tkaiiri  1  tiiaes  as  great  as  the  latter.    Fh)m  jthis,'  it  CoUqws 
iliat  th6  number  of  atoms  o£  carbon  in  the  coal  bear. ttie,i^<itp 
that  ofij^e  azote  of  11  to  L  ^  '     ! 

The  Weight  of  an  atom  of  oxygen  is  to  that  of^an  atom  of 
hydrogen  as  8  to  1 ;  but  the  numbers  437  and  416  *ar^  to  each 
other  nearly  in  the  ratio  of  equaUly.  Hence  it  fbllows,  that  the 
number  of  atoms  of  hydrogen  is  ei^t  times  as  great  in  the  coal 
as  those  of  the  oxygen. 

From  these  data^it  is  obvious  that  the  smallest  number  of 
atoms  of  which  caking  coal  can  be  composed  is  the  fidlo^vii^^ : 

33  atoms  carbon =  24-750 76-28 

11  atoms  hydrogen.  ..  ^     1-375  4*18 

3  atoms  azote =     2-260  16-96 

1-5  atom  oxygen ass     1*500 9-68 

32-876  100-00 

So  that  the  weight  of  an  integrant  partide  of  caking  coal  cannot 
be  less  than  32*876  ;  and  it  must  be  either  that  numboTj  ok.  a 
muldxJe  of  it. 

Wnat  I  consider  as  constituting  the  important  part  of  thi^ 
analysis  is  the  establishment  of  the  fact  that  caking  coal  con- 
tains three  times  as  many  atoms  of  carbon  as  it  does  of 
hydrogen. 

2.  Splint  CoaL 

This  species  is  not  so  easily  decomposed  when  heated  akmg 
with  peroxide  of  copper  as  the  other  species.  The  copper  tube 
must  oe  kept  for  several  hours  in  a  strong  red  heat,  r/e  found 
it  necessary  to  urge  the  charcoal  fire  during  Uie  whole  conti- 
nuance of  the  experiment  by  means  of  bellows,  otherwise  the 
evolution  of  gas  immediately  stopped. 

The  mean  of  the  trials  made  to  determine  the  composition  of 
this  coal  gave  the  following  results : 

From  one  grain  of  the  coal,  there  were  evolved  4*492  cubic 
inches  of  carbonic  acid  gas  and  0*144  cubic  inch  of  azotic  gas, 
reduced  both  to  the  mean  temperature  and  pressure.  The  water 
extricated  during  the  experiment  weighed  0*4  gr.  equivalent  to 
0-044  gr.  of  hydrogen. 

Hence  the  constituents  of  a  grain  of  splint  coal  are  as  follows : 

Carbon  ..•..,. ,,,.  0*668 

Hydrogen 0*044 

Azote 0*043 

Ashes •.. 0-100^     ^ 

0*765 
Oxygen.  «b.. ..  •..•^. .«..  0*246 
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By  a  train  of  reasoning  precisely  similar  to  that  which  was 
foDoweii  in  cqnsidenng  the  prodncts  obtained  from  caking  doal^ 
it'm^y  be  shown  that  the  number  of  atoms  of  each  of  these 
cbiuSatuents  bearto  each  other  the  following  ratios : 

:    .^-^  28^   atoms  carbon «  21-00  •...•.  76'00 

14    atoms  hydrogen. . « .  s  1*75  6*25 

'v<t    •    -.1    Mom  azote... ss  1*75  ..••••    6*25 

.:.(..    ..i:;3i- atoms  oxygjen =:  3*50  1?*6P 


t-.  I      "!'  •■' 


28-00  100-00 


■  JPfon  die  preceding  table^  we  see  that  in  splint  coal  (abstractr 
ing  the  ashes)  there  is  almost  as  great  a  quantity  of  carbon  as  in 
ccSLing  coal ;  yet  the  latter  yields  more  coak  than  the  former. 
The  reason  of  this  apparent  anomaly  presents  itself  to  our  view 
upon  comparing  the  atoms  of  carbon  and  hydrogen  in  the  two 
species,  in  cs^Ling  coal^  the  atoms  of  carbon  are  to  those  of 
hydrogen  as  three  to  one.  In  splint  coal  as  two  to  one.  It  is 
this  additional  dose  of  hydrogen  in  the  splint  coal  which  enables 
the  heat  to  carry  off  a  greater  proportion  of  the  carbon  than  in 
caking  coal,  and  of  course  reduces  the  weight  of  the  coke« 
Carbon  itself  is  not  volatile  when  heated ;  it  requires  the  pre- 
sence of  hydrogen  to  give  it  the  gaseous  state. 

3.  Cherry  CoaL 

This  coal  is  decomposed  with  much  greater  facility  than  splint 
coal|  when  heated  along  with  peroxide  of  copper.  Gras  comes 
over  plentifully,  though  the  heat  to  which  it  is  raised  scarcely 
amounts  to  redness. 

From  one  grain  of  this  coal  treated  in  the  usual  ^ay  with  140 
grains  of  peroxide  of  copper,  I  obtained  the  following  gaseous 
constituents  reckoned  under  ihe  medium  pressure  and  tempera* 
ture. 

Carbonic  acid  gas 5*27  cubic  inches. 

Azotic  gas  0*31 

The  water  evolved  amounted  to  0*9  gr.  equivalent  to  0-1  gr,  of 
hydrogen. 

Hence  the  constituents  of  cherry  coal  are  as  follows ; 

Carbon 0-666 

Hydrogen 0-100 

Azote 0-092 

Ewrth 0-100 

0-968 
Oxygen 0-042 

1-000 

These  weights,  when  converted  into  atoms,  become  equiva- 
lent to  the  nun^biers  contained  in  the  following  la\A%  \ 


9i  Dr.  Tkomttm  on  the  CompmHomof  [JJra* 

34  atoms  caibcm t^  25-60  ......  74^ 

34  atoms  hydrogen =    4*26 12-40 

2  atoms  azote =    3-60  . . 1022 

1  atom  oxygen =    1*00  2*93 

34-25  100-00 

Thus  we  see  that  in  cherry  coal  (abstracting  the  earthy  part) 
the  absolute  weight  of  carbon  is  almost  as  ereat  as  in  splint  coal, 
or  caking  coal;  yet  it  yields  less  coke  man  either  of  these 
species,  and  burns  away  also  much  more  rapidly  than  either  of 
them.  The  reason  is  obvious  when  we  know  that  cherry  coal 
contains  twice  as  much  hydrogen  as  splint  coal.  In  sphnt  coal, 
the  atoms  of  carbon  are  to  those  of  hydrogen  as  two  to  one;  in 
cherry  coal  as  two  to  two.  Hence  the  reason  why  cherry  coal 
bums  so  rapidly,  why  it  yields  so  much  gas,  and  why  it  furnishef 
80  Uttle  coke. 

4.  CannelCoal. 

The  experiments  on  this  species  of  coal  were  conducted  pre- 
cisely in  the  same  way  as  the  others.  The  gaseous  products 
from  one  grain  of  the  coal  reduced  to  the  mean  temperature  and 
pressure  were  as  follows  : 

Carbonic  acid  gas 4*585  cubic  inches. 

Azotic  gas 0*450 

The  weight  of  the  water  extricated  amounted  to  1*8  gr.  eaui- 
valent  to  0*20  gr.  of  hydrogen.  Hence  the  constituents  of  this 
coal  are  as  follows : 

Carbon 0*626 

Hydrogen 0*200 

Azote 0*142 

Ashes 0*100 


1*068 


Here  there  is  a  slight  excess  in  the  weight  of  the  products 
above  that  of  the  original  coal ;  so  that  we  have  no  reason  ib 
infer  that  cannel  coal  contains  oxygen  as  a  constituent.  In  this 
respect  it  differs  materially  from  the  other  threes  species  of  coaly 
all  of  which  contain  less  or  more  of  that  principle. 

When  we  convert  these  weights  into  atoms,  we  have  the 
composition  of  cannel  coal  as  follows : 

11  atoms  carbon =  8*25   64*72 

22  atoms  hydrogen =  2*75   21-66 

1  atom  azote ..........  =  1*75   ......  13*72 


12*75  100*00 

Thus  cannel  coal  contains  twice  as  many  atooiQ  of  hydrogtn 
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as  it  does  of  catbon.  Hence  the  readiness  with  which  it  bnrng ; 
the  gr^t  quantity  of  g^s  which  it  yields ;  and  its  unfitness 
for  the  purposes  of  coking. 

The  following  table  exhibits  in  one  view  the  results  of  the 
preceding  experiments  on  the  composition  of  these  four  different 
species  of  xjoal. 

I.  Constitiients  by  Weight. 


Carbon. 

Hydrogen. 

Azote. 

Oxygeo. 

ToUL, 

Caking  coal. 
Sjplint  coal . . 
Cnerry  coal . 
Cannel  coal . 

75-28 
75-00 
74-45 
64-72 

4-18 

6-25 

12-40 

21-56 

15-96 

6-26 

10-22 

13-72 

4-58 

12-50 

2-93 

0-00 

100 

100 
100 
100 

II.  Constituents  in  Atoms, 


Caking  coal . 
Splint  coal . . 
Cherry  coal . 
Cannel  coal . 


Carbon. 

Hydrogen. 

Azote. 

Oxygen. 

33 

11 

3 

1-5 

28 

14 

1 

3i 

34 

34 

2 

1 

11 

22 

1 

0 

N^umher  of 
atoms. 

464- 

71 

34 


I  flatter  myself  that  these  experiments^  imperfect  as  they  are, 
will  serve  very  materially  to  guide  manufacturers  in  the  choice  of 
their  coal  according  to  the  pecuUar  objects  which  they  have  in 
view.  We  see  from  them  that  the  goodness  of  a  coal  does  not 
depend  so  much  upon  the  absolute  (quantity  of  carbon  which  it 
contains^  as  upon  the  proportion  which  exists  in  it  between  the 
carbon  and  the  hydrogen.  When  the  object  is  to  convert  the 
coal  into  coke,  or  when  we  wish  to  make  it  subservient  to  the 
production  of  long,  continued,  and  intense  heat,  we  must  make 
choice  of  the  species  which  contains  the  greatest  proportion  of 
carbon  and  the  smallest  of  hydrogen.  On  the  other  hand,  when 
the  object  is  to  procure  coal  gas,  we  must  choose  the  species 
which  contains  tne  greatest  proportion  of  hydrogen  compared  to 
that  of  the  carbon.  For  this  purpose  cannel  coal  answers  best 
of  all.  It  contains  twice  as  many  atoms  of  hydrogen  as  it  dqcs 
efjcax^H,  and  seems  likewise  to  be  destitute  of  oxygen,  or  at 
least  nearly  so.  Next  to  the  eannel  coal,  the  cherry  coal 
answers  best  for  the  preparation  of  coal  ^as.  Caking  coal  is 
inferior  to  jcherry  coal  for  this  purpose.  I  nave  not  tried  spUnt 
coal,  being  detenred  by  the  great  heat  requisite  to  decompose  it; 
but  it  womd  not  in  all  probabiUty  yield  much  gas,  nor  of  the  best 
quality. 

I  have  made  a  great  variety  of  experiments  on  coal  gas,  but 
iUpkit  heedless  to  «tat6  the  resuks,  as  tfaejr  contain  but  little 
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norelty.  Cherry  coal  yields  almost  pure  carbnretted  hyjht%en 
gas*  llie  voochiess  of  coal  gas  depends  very  nmdk  npotf  the 
nqpidity  with  which  the  heat  is  applied.  By  long  contiiraed  low 
heatSy  I  have  never  been  able  to  obtain  a  gas  that  bnmed  with 
a  strong  light.  I  have  tried  what  kind  of  ms  could  be  obtained 
by  decomposinj?  the  coal  tar ;  but  the  resun  did  not  answer  iby 
expectation.  The  gas  obtained  yielded  too  little  light  to  make 
it  worth  while  to  prosecute  such  experiments  further. 

It  is  obvious,  trom  the  preceding  experiments,  that  the  four 
kinds  of  ooal  found  in  the  neighbourhood  of  Olasgow  are  com- 
posed each  of  definite  proportions  of  their  constituents,  aad, 
Iherefore,  that  they  constitute  four  distinct  species  of  coal, 
which  must  be  placed  separately  by  mineralogists.  I  presebt 
thev  with  these  results  as  a  first  approach  to  the  arrangemeirt  of 
c0aL  .When  similar  experiments  are  sufficiently  varied  and 
extended,  we  shall  know  whether  all  the  vaneties  of  cdal 
•can  be^arranged  under  these  four  species,  or  whether  there  4o 
not  still  exist  other  species  of  coal  not  found  in  this  neighboVN 
'  hood. 

Article  II.  .      ^: 

On  a  Native  Compound  of  Sulpkuret  of  Lead  and  Arsenic. 
By  James  Smithson,  Esq.  F.R^S. 

Paris,  May  19,  1819. 

This  mineral  is  found  in  Upper  Valais,  in  Switzerland.  It  is 
lodged  in  a  white,  granose,  compound  carbonate  of  ffitie  and 
magnesia.  It  is  accompanied  in  tnis  rock  by  regular  crystals  of 
yellow  sulphuret  of  iron ;  by  red  sulphuret  of  arsenic ;  and  by 

■  some  other  substances. 

Ihir  compound  sulphuret  has  a  metallic  aspect,    it^^'^of  a 

grey  colour ;  it  is  exceedingly  brittle  and-  soft ;  its  ftactarMn 

-some  dircietions  is  perfectly  vitreous ;  but  inr^at  least  one  ^im> 

tion^  it  is  evidsntly  tabular ;  but  the  size  of  the  iragmeots  I-hid, 

not  exceeding  coarse  sand,  precluded  research  with  raapeeMo 

;  crystalline^  construction.    By  trituration,  this  oire  affasdea  «  red 

'  powder.      •  .;    -     jr  ..^ 

■'^     At  the^  blow-pipe,  this  ore  melted  instantly  on  the-  oMtM^of 

?t)ie  point  of  the  flame.    It  smoked  ccmttdentUy ;  ig|d 

"^'-flame  was  visiUe  on  the  surface  of  the  aiBlted  birttcih* 

eiqg,  this  button  forced  out  a  quantity  dT  fluid 

interior.  During  the  fusion^  the  bead  occasi^aBy  BweUf4wapr<M 

■  fvflb  ci  dense  smoke  issued  from  it ;  due  evideiMfy^lo  It  voMDe 
t  matter,  which  the  fire  expelled  from  another  less  volatija,  IVwBy, 

abutton  of  amore  fixed,  less  fusible,  white metal^:|Qatt«r»  extrib- 
flible  under  the  hammer,  was  left,  and  which- prohred  to ^  leid. 
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Some  bits  of  this  compound  sulphuret  heated  in  a  tube  over  n 
candle,  melted,  and  a  red  sublimate  rose,  which  became  yellow 
€m  coaling,  and  looked  hke  orpiment. 

Some  of  this  ore,  being, fused  with  nitre^  deflagrated,  and 
became  a  white  oxide.  The  solution  of  this  nitre  afforded  a 
white  precipitate  with  muriate  of  barytes ;  and  with  nitrate  ot 
silver,  a  brick-red  precipitate  of  arseniate  of  silver. 

The  white  precipitate  by  muriate  of  barytes  was  only  partially 
■oluble  in  nitric  acid*  The  insoluble  part  of  this  precipitate,  of 
which  the  quantity  was  so  minute  that  no  balance  would  have 
been  sensible  to  it,  was  carefully  collected  on  to  a  very  small 
bit  of  charcoal  fixed  to  a  pin.  It  was  then  strongly  heated  at 
the  blow-pipe.  Tiiis  bit  of  charcoal  now  put  into  a  drop  of 
water,  placed  on  a  silver  coin,  immediately  n^e  a  black  stam  of 
ftulphuret  of  silver  oh  the  coin.  This  is  the  nicest  test  I  am 
•cquaiiited  with  of  the  presence  of  sulphur,  or  sulphuric  acid,  in 
bddiea. 

The  quantity  I  possessed  of  this  mineral  for  experiment  was 
▼ery  small.  The  above  trials  were  made  with  particles  htde 
more  than  visible;  however,  the  results,  I  think,  sufficiendy 
establish  the  nature  of  the  constituent  parts.  Their  respective 
proportions  must  remain  for  inquiries  on  another  scale. 


Article  lit. 

ttamtckes  on  a  new  Mineral  hody  found  in  the  Sulphur  extracted 
from  Pyrites  at  Fahlun.    By  J«  Berzehus. 

(CMlMiiMi/rtfm  toL  t\\\,  p.  418.) 

CaNiponVton  ^  Sdemc  Acidk^^l  have  found  it  alniost  impos« 
nUe  to  determine  exactly  the  composition  of  scenic  acid 
directly.  Among  the  methods  to  which  I  have  had  recourse^ 
abne  has  appeared  to  me  better  than  the  analysis  of  the  double 
acid  of  which  I  have  just  giyen  an  account* 

To  make  this  analysis,  1  took  a  pi6ce  of  bajrometer  tube,  and 
Uew  two  hollow  spneres  ih  the  middle  of  it  at  the  distance  of 
two  inehefl  from  each  others  Into  one  of  these  balls  I  put  a 
JWOf  of  seleniuis,  after  determining  its  weight  with  aectupacy« 
JitflW  ^rav  <Mit  the  two  ends  of  the  barometrical  tube  into  tiibes 
ijteoii  o«piUuy.  The  object  of  the  second  ball  was  to  receiye 
Ihe  valuta  of  the  douUe  acid  which  might  be  volatilized  by  the 
kMt  ewdbmA  ia  the  ball  containinj^  the  selenium.  The  apparatus 
tlius  prepaved  was  accurately  weighed.  I  then  introduced  into 
ft  chlorioa  ni»  which  had  passed  through  a  tube  21  inches  in 
feagth^  and  filled  with  dry  muriate  of  lime.  The  gas  was  intro- 
duced by  the  tube  till  it  caifte  in  contact  with  the  aalaiauva,  «xA 
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the  operation  was  continued  for  five  hours ;  or  till  the  aeleDium 
was  entirely  saturated  witi^  the  gas.  The  double  acid  thua 
obtained  had  some  yellow  spots  which  I  was  unable  to  make 
disappear.  The  chlorine  remaining  in  the  apparatus  was  no^ 
expelled  by  common  air,  which  was  made  Idcewise  to  pas6 
through  the  Qiuriate  of  hme.  The  apparatus  was  now  weighed. 
Its  weight  had  increased  1*79  gramme,  the  original  weigpt  of 
the  selenium  being  one  gramme ;  consequently  the  weight  of 
the  double  acid  was  2*79  grammes.  If,  accorcling  to  the  resiik 
of  experiments  stated  elsewhere,*  100  of  chlorine  gas  supposea 
22-59  of  oxygen,  it  follows  from  this  experiment  that  100  of 
ifelenium  have  combined  with  40*436  oxygen. 

But  as  it  might  be  supposed  that,  notwithstanding  the  pre* 
cautions  which  1  had  taken,  the  gas  absorbed  retained  water,  I 
endeavoured  to  determine  the  point  in  the  following  way :  I 
dissolved  the  double  acid  in  water,  taking  care  that  nothing  was 
lost,  and  precipitated  the  liquid  by  nitrate  of  silver.  The  preci- 
pitate, which  was  a  mixture  of  muriate  and  seleniate  of  silver^ 
was  washed  with  boiling  water,  acidulated  with  nitric  acid,  as 
long  as  it  continued  to  carry  off  any  portions  of  seleniate  of 
silver.  The  muriate  of  silver,  washed,  dried,  and  melted^ 
weighed  7-2285  grammes  s=  1*38  er.  of  ardiydrous  muriatic  amd, 
and  =  40*274  of  oxygen  combinea  with  100  of  selenium.  If  w^ 
admit  that  this  analysis  was  made  without  loss,  the  chlorine 
must  have  contained  0*0073  gr.  of  humidity ;  but  as  it  is  scarc^ 
possible  to  avoid  some  loss,  we  may  presume  that  the  true  quan- 
tity of  oxygen  is  between  40*274  and  40*436.  I,  therefore) 
assume  40'33  for  100  of  selenium.  ' 

In  anotiier  experiment,  in  which  I  was  able  to  procure  on^ 
0*937  gramme  of  double  acid,  I  obtained  2*43  gr.  of  fused  miuiate 
of  silver.  This  amounts  to  40*1  of  oxygen  to  the  100  of  sele-^ 
nium ;  but  I  consider  the  result  of  the  first  experiment,  which 
was  on  a  larger  scale,  as  more  entitled  to  confidence ;  especially 
because  the  other  served  to  enable  me  to  study  this  m^od  of 
analysis. 

It  follows  then  tliat  selenic  acid  is  a  compound  of  ^    " 

Selenium; 71*261    100*00  . 

Oxygen 28*739   40*33  ; 

100^  ■  -^ 

•  ■    ■  -'? 

From  experiments,  of  which  I  shall  give  an  accomit  bolowi^  i( 
appeal s  very  probable  that  selenic  acid  contain^  ^o  atpini|j>/9f 
oxygen  for  one  atom  of  the  radical.  On  this  suppositipD,  an 
atom  of  selenium  will  weigh  495*91,  an  atom  of  oxygen  bein^ 
considered  as  weighing  100. 

I  made  an  experiment  to  saturate  the  double  acid  .witb  se]^ 
nium  till  it  ceased  to  dissolve  it  even  when  assisted  by  beat,  aiHl 
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I  think  I  have  aficertained  that  it  is  enable  of  coHilHiHng^  witb 
three  times  as  much  pelenium  as  it  oootainB  at  first.  I  weighed 
a  portion  of  the  saturated  compound^  and  then  decomposed  it  by 
Water.  I  washed  and  dried  the  selenium  separated  by  this 
Uquidy  and  its  weight  exceeded  a  httle  three  times  that  of  the 
B€»emum  in  the  portion  dissolved  by  the  water;  but  it  was 
obvious  that  the  whole  of  the  muriatic  apid  had  not  been 
removed,  as  the  filter  was  corroded  by  it  during  the  drying.  l£ 
this  compound  be  a  muriate  of  the  oxide  of  selenium  and  qot  fi 
SQlation  of  selenium  iql  a  muriate^  the  oxide  of  selenium  which  ijk 
contains  should  be  a  compound  of  two  atoms  of  radical  and  one 
of  oxygen.  This  is  the  case  likewise  with  the  oxide  of  sulphur 
supposed  to  exist  in  the  muriate  of  the  oxide  of  sulphur  (the 
protochloride  of  sulphur  of  the  new  hypothesis  respecting  the 
nature  of  muriatic  acid). 

Redaciiim  i^'  Selenium  to  the  State  of  a  Combustible. — Selenie 
acid  is  easily,  reduced  both  by  the  moist  and  the  dry  way.  A 
solution  of  selenic  acid  mixed  with  muriatic  acid  produces  no 
trace  of  chlorine,  even  when  heated.  If  into  this  solution  we 
icttroduce  a  piece  of  zinc  or  of  polished  iron,  the  metal  imme- 
diately assumes  the  colour  of  copper,  and  the  selenium  is  grar» 
dually  precipitated  in  the  form  of  red,  or  brown,  or  blackish 
flacks,  according  as  the  temperature  is  more  or  less  elevated.  If 
we  mix  selenic  acid  with  smphuric  acid,  the  selenium  precipi- 
tates more  slowly,  and  contains  sulphur.  If  the  selenio  acid 
contains  arsenic  acid,  or  seleniate  of  mercury,  the  selenium  is 
stiU  more  difficult  to  be  precipitated  by  zinc  or  iron. 

The  most  convenient  mode  of  separating  selenium  jHrpm  a  solu- 
tion is  to  render  the  Uquid  slightly  acid,  and  then  to  pour  into  it 
sulphite  ..of  ammonia.  The  uncombined  acid  disengages,  the 
sulfdiurous  acid,  by  the  action  of  which  the  selemc  acid  is 
gradually  decomposed.  The  liquid,  at  first  limpid,  assumes  a 
yellow  colour,  becomes  muddy,  acquires  a  fine  red  colour,  and 
after  an  internal  of  some  hours  deposits  red  docks  in  abundance. 
The  selenium  is  not  completely  precipitated  cold,  the  Uquid  must^ 
be  boiled  for  half  an  hour,  auring  which  fresh  sulphite  of 
ammonia  must  be  occasionally  added.  The  precipitate  formed 
by  boiling  is  dark  grey^  or  almost  black.  If  the  liquid  contain 
nitric  acid,  the  selenium  is  not  completely  precipitated  till  after 
the  whole  nitric  acid  is  decomposed  by  the  sulphurous  acid.  In 
such  a  case,  it  is  better  to  add  muriatic  acid  to  the  liquid,  aud  to 
evi^rate  tiU  the  nitric  acid  be  decomposed,  to  redissolve  in 
Water,  and  then  and  sulphite  of  ammonia. 

I  huave  already  mentioned  that  when  seleniate  of  potash  is 
lieated  with  muriate  of  ammonia,  selenium  is  obtained  by  the 
deoxidizing  property  of  the  ammonia ;;  but  in  this  case  we 
alwaye  lose  a  small  quantity  of  selenium  which  comes  over  with 
Ihe  wiiter  in  the  form  of  an  acid-;  and  if  the  heat  be  not  conti- 
nued long  mough,  tixe  upper  l^y^r  in  the  retort  may  co\i\ais^ 
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B^lenium^ixot  reduced^  whicli  will  be  obtaiued  by  heating  die 
Boluiioa  of  t^e  rebiduHl  salts  im  a  retort  with  sulphurous  acid'^ 
During  this  reduction,  1  haye  always  conceived  that  a  selenu- 
^<;ted  ga^.was  formed  which' was  decomposed  by  the  actioa  of 
the  atmospherical  air  ija  the  receiver,  while  very  thin  metallic 
pjellicles  were  deposited  on  the  surface  of  the  distdled  water  and 
oip  the  ^IcussJ  ^  It  appeared  to  be  selehiuretted  hydrogen.  The 
quantity  of  it  was ,  mconsiderable.  If  the  selemate  ofpoteysh 
09nUun  arsenic,  the  reduced  selenium  likewise  contains  arseaic; 
and,,  during^ the  redjiction,  a  gas  is  disengaged,  wh^ch  sm^Jls 
%oii^y.ofgjWicv,  ^   •  - 

6,  Seleniuretted  Hydrogen  Gas^. 

If  we  melt  together  selenium  and  potassium,  and  add  water  ta 
tiie  fused  mass,  it  dissolves  in  the  hquid  without  the  disengage- 
ment of  any  elastic  substance.  The  solution  has  a  deep,  ale 
colour,  ana  contains  hydroseleniuret  of  potash.  If  we  add 
muriatic  ^d  to  it,  a  great  proportion  of  the  selenium  precipi- 
tate^jt^eeud  the  liquid  acquires  the  smell  of  sulphuretted  hydrogen 
gafV  without  any  effervescence  taking  place,  unless  the  sblutic^^ 

be  very  coiice^tratpe4*  .    ^. . 

,  If  we  ppnr  diluted  muriatic  acid  on  the  seleniuret  of  potash  ib 
a,  small  retorti  it  swells  up,  becoines  red,  and  a  gas  is  disen^^^e^ 
w^t|^  d3erv4^cence.  This  gas  is  seleniuretted  hydrogen.  ffVe 
pass  this'  gas  into  water  deprived  of  its  air  by  boilings  it  is  eom- 
pletely  dissolved  by  that  liquid.  The  water  acquires,  no  colour ; 
but  after  some  nuniitesy  it  becomes  sUghtly  opalescent;  BXk^ 
deposits  a  little  selenium.  Thisphenbmenon  is  to  be  ascribed  i)^' 
a  residue  of  atmospheric  air.  Tnis  solution  has  an  hepatic  taste| 
r^dehs  litmus  paper,  and  stains  the  skin  of  ar  Inrown  eolourj; 
which  water  is  not  capable  of  removing.  In  the  air,  this.sobir 
tioii  becomes  red  at  the  surface,  deposits  selenium^  ,and  is 
^^ually  completely  decomposed..  Nitric  acid  added  m  small 
quantity  does  not  decompose  the  gas,  and  I  have  found  that 
after  li  hours,  the  water  still  retained  the  property  of  precipitate 
iug  the  metallic  salts.  Seleniuretted  hydrogen  gas  makes  its 
escape  from  water  with  greater  difficulty  than  sulphuretted 
hydrogen.  .  This  is  the  reason  why  water  impregnated  with  it 
has  but  a  weak  smell  even  when  it  contains  half  its  volume  of  the 
gas.  I  have  not  determined  the  solubiUty  of  this  gas  in  water; 
but  it  appears  much  more,  soluble  than  sulphuretted  hydrogen 

Water  impregnated  with  this  gas  precipitates  all  the  metalhc 
solutions,  even  those  of  iron  and  zmc  when  they  are  neutral. 
The  precipitates  are  in  general  black  or  brown,  and  assume  thie 
metallic  lustre  when  rubbed  with  a  polished  hcanatite.  The 
precipitates  of  zinc,  manganese,  and  cerium^  however,  constitnle 
an  exception.  They  have  a  flesh  colour.  The  brown  and  black 
precipitates  are  metallic  seleniurets ;  but  the  red  prl9oipitatedj|  at, 
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least'at  first,  are  kydroselenmrets;  whick,  by  the  in(ltt%n6^  -%f 
atmospherical  air;- are  convertec^  in  k  dhbirt  time  into  selettiuretjl 
pf  the  oxide,  as  I  shaU  prove  below. 

'  Seleniuretted"  hydrogen  gas  is  easiljr*  decomposed  by  die  k&SxA 
0f  water  ahd  air.  If  the  gais' cOn;ilei^  in  c^dntaiCt  with  a  ihoisi 
body^  hmmdity  absorbs  it,  tbeoxyj^en  of  the  bir  decO^oses  it, 
aiid  Ui^'^inid  body  ilssnmes  a  citl^abiti^ifckl  colour:  -iW"^^ 
mictii  thus  deposited  penetrate))  'pnoi^ub  bodies,  ^Specially' organic 
bbdii&s,  so  as  not  to  b^  separated  fix)m  thi^m  inechi^ibaD^.  -  A 
|iiece  of  moist  paper  borcomes  r^  in  thb  mterid^f  iL  pkci^  of  wood 
IS  penetrated  to  some  distance  below  the  surface  :;^^abda^tiibeV^ 
gum  elastic,  which  had  been  eo^p^oyedv  jin  tan  experiment  to 
conduct  the  seleniiiretted  hydrogen  gas.  haid  its  intenor  colou^d 
enfiirely  of  a  fine  red.  ^  ^  —     ^^^^b-^  *  '■^  ^'       . 

TIhs  gas  produces  ^ffebts  on  the  tradUea^u^^oa  the  organs  t^ 
reifiipiiliettion,^  which  may  probc^ly  becOihb  'd4hgeR)ds.  On  Ithe 
mteribr  of  the  nose,  iik  effect  is  to'  ji>rod^e&'-ttt%i^'an  odour 
eiacdy.  resembhng .  that  'of  sulphiur^ted  frv^dkrOi^eA^  ^-^sa  j  bu€ 
intunediately  after  a  sharp,  astringent,  piShm' js^aation -ia^p^ 
eeired  on  all  those  parts  which  the  gad  hasVtduchedl  Ti&i 
sensation  is  very  analogous  with  that  which'' is  dauBedSby  silice*' 
fluoric  gas ;  but  this  last  gas  produces  but  little  ^efiect  when 
compared  to  that  of  selenimetted  hydrogen.-  -The  eVei*  become 
immediately  red  and  inflamed,  and  the  vense  el'-sm^BIng  is  .quite' 
lost."  -.  ■•■^*-"--       - 

la  ihe  first  experiment  which  I  JVLadebdthe~  odour  of  this 
tgtts;  I  conceive  that  I  let  up  into  my  iKi^^ls  a  bubble  of  gas 
^AqiAf^the  size  of  a  small  jpea.  It  depraved^tpesb  completely  of 
the  sense  of  smell' that  Icould-apply  a  bottle  of  concentrated 
anunbma  to  the  nose  without  perceiving  any  odour.  After  five 
or  six  hours  I  began  to  recover  the  sense  of  smell ;  but  a  strong 
iJieum  continued  for  about  la  days.  ■ 

On  another  occasion,  while  preparing  this  gksV'  f  perceived  a 
slight  bepatic  odour,  because  the  vessel  was  not  quijte  do^e;  but 
the  aperture  was  very  small ;  and  wb^n  I  covered  it  with  a  drop' 
of  water,  small  bubbles  were  seen  to  issue  about  the  size  of  the 
K'ead  of  a  pin.  I  put  the  apparatus  under  the  chimney  of  the 
Taboratoiy;  not  to  be  incommoded  with  th6  gas.  I  felt  at  first  a 
shieirp  sensation  in  the  nose,  the  eyes  became  red,  and  syqiptoms 
of  rneum  began  to  appear;  but  only  to  an  insignificant  extent. 
Ih  half  an  iiour,  I  was  seized  with  a  dry,  painful  cough,  which 
continued  for  a  Ipng  time,  a<id  which  was  at  last  accompanied 
by  an  expectoration,  wbb^e  taste  was  entirely  analogous  to  that 
of  the- "vapours  of  a  boilit^' tblutibn  of  corrosivte  sublimate. 

the 

Wks  nftieb^8&(allei^ihaa'#biild  ha^t^  been  required  of  any 
inbigikiiib  toBstJaibtdd  wHaiisver  ta  prbduce  s^nsibte  ^$e^V  -  \\i^^ 
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probable  that  the  gas  being  absorbed  by  the  Iraniidity  of  tlM 
mtemal  membrane,  and  decomposed  by  oxygen  of  the  m,  the 
selenium  formed  an  injurious  mcrustation  on  the  Imng  pftrls, 
which  the  animal  economy  endeavours  to  get  rid  crfl  Hence  the 
symptoms. 

To  determine  the  composition  of  seleniuretted  hydrogen  gas, 
I  passed  a  current  of  it  into  a  solution  of  acetate  of  silver,  whiek 
had  been  just  deprived  of  air  by  a  long  continued  boiling*  The 
black  precipitate  thus  obtained,  being  washed  and  dnediat 
temperature  above  that  of  boiUn?  water,  weighed  1*888  gramme^ 
I  dissolved  it  in  pure  nitric  acid,  and  poured  the  solntioift  wfaSe 
boiling  hot  into  a  heated  mixture  of  muriatic  acid  and  waler. 
The  precipitate  of  muriate  of  silver  being  washed,  dried,  a&d 
fused,  v/eighed  1'844  gramme,  equivalent  to  1^389  gr.  of  siWer- 
The  seleniuret  of  silver  of  consequence  contained  0499  ofwel6r 
niura ;  but  1*389  of  silver  had  lost  0*1028  of  oxygen  when 
reduced  from  the  state  of  an  oxide.  The  quantity  ofhydrogen 
pecessary  for  this  reduction  is  0*01363.  This  quantity  of  coane 
was  combined  with  the  0*499  of  selenium.  This  'qu^ntItv  of 
selenium  would  have  required  0*2016  of  oxysen  to  be  aoidined ; 
but  this  quantity  of  oxygen  is  almost  exactfy  twice  that  wUch 
the  silver  had  lost. 

It  follows  that  an  atom  of  silver  had  been  combined  with  two 
atoms  of  selenium ;  and  as  the  oxide  of  silver  is  supposed  to 
contain  two  atoms  of  oxygen,  these  two  atoms  must  have  hmeiE^ 
combined  with  four  atoms  of  hydrogen.  Seleniuretted  hydiogm 
gas  then  is  composed  of  two  atoms  of  hydrogen  and  one  atom  oi 
selenium.  This  is  both  analogous  to  the  composition  of  sulphn* 
retted  hydrogen  and  of  water. 

Selemuretted  hydrogen  gas  and  seleniuret  of  hydrogen  then 
we  composed  by  weight  of 

Selenium 97?4  4/95^91  »  1  selenium 

iHydrogen  ......    2*6  13*27  »  2  hydrogea 

100*0 

6.  Selenium  with  Sulphur  and  Phospliorus, 

Sulphuret  of  Selenium, — Sulphur  and  selenium  may  be  ittStM 
together  while  Uquid  in  every  proportion,  just  as  is  thie  case  wkh 
sulphur  and  phosphorus.  One  per  cent,  of  sulphur  ifi  sdAunm 
renders  it  more  fusible,  more  red,  and  more  transparei^t ;  b«t  its 
fine  ruby  colour  becomes  tarnished.  While  this  mixtiire  lendftfaiB 
very  hot,  it  is  black,  opaque,  and  clammy.  While  coofingyH 
becomes  liquid,  dark  red,  and  transparent,  and  it  present  its 
colour  and  its  transparency  after  becoming  solid.  It  IK"  ^MD 
known  that  sulphur  likewise  is  black  and  clammy  at  a 'lAh 
temperature,  and  that  by  lowering  the  temperature,  it'betotiMi 
Uquid  and  transpareht.    Otit  part  of  selenium  mkj  bn  i^abi 
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Tevy  easily  with  }00  parts  of  liquid  sulphur^  and  the  sulphur 
acquires  a  dirty^yellow  colour*  A  little  sulphur  beii:^  added  to 
the  sulphuret  of  selenium  (of  which  we  shall  speak  immediately) 
does  not  diminish  its  transparency;  but  renders  its  colour  paler. 
A  {greater  quantity  of  sulphur  destroys  the  transparency. 
-  .The.  only  method  of  obtaining  a  sulphuret  of  selenium  of  a 
determinate  composition  is  to  precipitate  a  solution  of  selenic 
acki  by  sulphuretted  hydrogen  gas.  The  liquid  becomes  muddy, 
and  assumes  a  fine  lemon  colour ;  but  the  sulphuret  of  selenium 
IB  not  easily  separated  from  the  Hquid.  If  we  add  a  few  drops 
of  muriatic  acid,  it  separates  more  easily ;  and  when  we  heat  the 
ticniidy  the  precipitate  coheres  to^ther^  formii^  an  elastic  mass 
of  a  deep  orange  colour.  In  tnis  combination^  100  parts  of 
selenium  ai*e  united  to  60.J.  parts  of  sulphur.  It  contains  an 
atom  of  selenium  and  two  atoms  of  sulphur.  The  sulphuret  of 
selenium  thus  obtained  is  very  fusible.  At  the  temperature  of 
liCMling  water  it  becomes  soft,  and  the  different  pieces  of  it  unite 
into  one.  When  heated  a  few  decrees  higher,  it  becomes  fluid. 
:  At  a  still  higher  temperature^  it  boils,  and  may  be  distilled  over. 
The  portion  thus  distilled,  when  cold,  is  transparent,  of  a  red 
wai^e  'Colour,  and  resembles  melted  orpiment. 

Sulphuret  of  selenium  is  attacked  with  difficulty  by  nitric 
acid.  Nitromuriatic  acid  dissolves  it  with  much  greater  faciUty. 
There  remains  a  sulphur  of  an  impure  yellow,  and  sometimes 

Xtted-red,  which  retains  a  portion  of  the  selenium  with  much 
itiiiacy«    At  last,  the  sulphur  liquifies  in  the  boiling  tiquid ; 
;  and  when  it  becomes  yellow  on  cooling,  it  contains  no  more 
selenium. 

Sulphuret  of  selenium  is  soluble  in  the  fixed  caustic  alkalies, 
88  weU  as  m/  the  alkaline  hydrosulphurets.  The  solution  has  a 
very  deep  orange  colour.  The  acids  precipitate  from  it  sulphuret 
of  selenium. 

If  we  heat  this  sulphuret  in  the  air  till  the  sulphur  catches 
firei,  we  perceive  at  first  the  odour  of  sulphurous  acid,  which  by 
degrees  becomes  mixed  with  that  of  horseradish,  and  at  last  this 
odour  prevails.  If  the  air  has  not  free  access,  selenium  Ukewise 
sublimes.  If  we  heat  together  selenic  acid  and  sulphuret  of 
selenium,  the  acid  oxidizes  the  sulphur ;  and  I  conceive  that  by 
:  jpunploying  the  requisite  proportion  of  each,  we  may,  by  this 
'■  noethod,  deprive  sdenium  entirely  of  sulphur. 

, , .  JPI^isphuret  of  Se/e«t«wi.— When  we  let  a  piece  of  selenium  fall 
^.bp  melted  phosphorus,  the  selenium  is  speedily  dissolved,  and 
r  1^0  solution  of  it  sinks  in  the  melted  phosphorus  in  reddish 
^  striBB, .  wluch  gradually  mix  with  the  fiised  mass,  so  .that  selenium 
.  .^ttiy  he  mixecT  with  phosphorus  in  ail  proportions.  If  we  saturate 
r  ^ospherus  with  selenium,  we  obtain  a  very  fusible  compound, 
' .  whi^  when  cold,  has  a  dark-*brown  colour,  much  lustre,  and  a 
~  .^^liteeouiiig  firacture.  . 

'.  -  .IT  we  digest  phosphuret  of  selenium  in  water^  %  ^insaSiL^g^'c&nii 
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of  the  phoBphorus  decomposes  the  water,  whirh  becomes iiiipreg« 
nated  with  seleniuretted  hydrogen  gas,  acquires  a  hepatic  oaour, 
becomes  muddy,  and  deposits  seleniuai  when  left  m  contact 
with  the  air.  If  we  boil  the  phosphorus  in  a  caustic  pota^sh  ley, 
it  dissolves,  and  the  liquid  contains  phosphate  with  hydroaele* 
niuret  of  potash,  and  wnen  left  exposed  to  the  air  lets  iall  sele- 
nium, just  as  if  it  were  a  pure  hydroseleniuret  of  potash. 

SeU niuret  of  Carbon. — I  have  not  exauuned  whether  selenituu 
and  carbon  are  capable  of  combining  ^  but  some  phenomena 
which  take  place  when  the  alkalme  seleniatesare  decomposed  by 
charcoal  at  a  high  temperature  lead  me  to  suspect  that  such  a 
combination  may  exist.  We  may  presume  likewise  that  it  ought 
to  be  analogous  to  the  sulphuret  of  carbon,  and  that,  Uke  that 
substance,  it  is  capable  of  combinmg  with  the  saline  bases. 

7.  Metallic  Seleniurets, 

Selenium  combines  with  the  metals,  and  on  that  occasion 
performs  the  part  of  an  electronegative  substance.  With  the 
greater  number  of  them,  it  produces  the  phenomena  of  fire,  as 
sulphur  does,  but  with  less  intensity. 

The  reason  why  it  does  not  produce  fire  with  all  of  them  is 
the  same  as '  for  sulphur ;  namely,  that  several  of  the  metals  which 
ought  theoretically  to  produce  the  phenomena  of  fire  with  the 
greatest  intensity  require  a  much  hi^er  temperature  to  produce 
the  combination  than  the  boiling  point  of  selenium.  The  conse* 
quence  is,  that  the  selenium  evaporates  before  the  mixture 
acquires  a  sufficient  degree  of  heat  to  produce  the  combination 
with  rapidity.     This  is  the  case  with  iron  and  2inc.     . 

Ihe  seleniurets  have  mostly  the  same  external  characters  as 
the  corresponding  sulphurets.  They  have  in  general  a  metallic 
aspect ;  they  are,  witn  a  few  exceptions,  more  ftisible  than  the 
metals  which  they  contain  ;  and  when  they  are  heated  to-redness 
in  the  air,  the  selenium  bums  slowly  with  a  blue  flame,  giving 
out  the  odour  of  horseradish.  It  is  much  more  difficult  to  sepa- 
rate the  selenium  by  ^casting  than  the  sulphur,  because  selenimn 
has  a  weaker  affinity  for  oxygen.  The  metaUic  seleniurets  are 
soluble  in  nitric  acid,  though  less  easily  than  the  same  metals 
without  selenium.  Some,  however,  as  seleniuret  of  mercury^ 
are  scarcely  attacked  by  nitric  acid. 

Selenium  evidently  combines  with  the  metals  in  definite  pro* 

Portions.  In  this  respect,  selenium  corresponds  with  sulpnur. 
hus  cc^pper  is  capable  of  uniting  with  two  proportions  of  sele* 
nium,  one  of  which  is  obtained,  when  a  salt  containing  peroxide 
of  copper  is  precipitated  by  seleniuretted  hydrogen  gas.  On 
distilling  this  precipitate,  one  half  of  the  selenium  is  volatilized,, 
and  there  remains  m  the  retort  a  protoseleniuret  of  copper.  Thii| 
compound  occurs  in  nature  as  a  mineral,  as  I  shall  have  occasion 
to  show  hereafter.  It  is  well  known  that  this  is  exactly  the  case 
with  the  compounds  of  sulphur  and  copper.    The  best  way  of 
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obtaining  metallic  seleniurets  with  fixed  proportions  is  doul^tleBs ' 
to  precipitate  metallic  solutions  with  seleniuretted  hydrogen  gas; ' 
but  we  may  Ukewise  obtain  the  protoseleniurets  by  heating  the 
metab  with  an  excess  of  selenium,  and  drawing  off  this  excess 
hj  distillation* 

1.  Seteniuret  of  Potassium.^  Selenmm,  when  heiated  with 
potassiumi  combines  with  it,  and  occasions  a  red  heat,  which- 
suUimes  a  small  quantity  of  the  compound.  Seleniiiret  of 
potassium  constitutes  a  metalUc  button,  of  the  colour  of  iron/ 
which  separates  easily  from  the  glass,  and  which  has  a  cryst^-^ 
Uzed  and  radiated  finacture.  It  dissolves  in  water  without  the 
disengagement  of  gas.  The  solution  has  a  deep  red  colour, 
similar  to  diat  of  strong  beer.  The  acids  precipitate  sekniunf 
from  it,  because  the  hydroseleniuret  of  potash  formed  by  the 
solution  has  the  property  of  dissolving  the  excess  of  selenium' 
present,  and  of  formmg  with  it  a  seleniuretted  hydroseleniuret  of 
potash. 

If  we  mix  selenium  with  an  excess  of  potassium,  the  combina* 
tion  tidies  {dace  with  a  strong  explosion,  and  the  mass  is  thrown 
out  of  the  vessel  by  excess  of  potassium,  which  is  converted 
into  vapour  by  the  heat.  The  compound,  when  thrown  into 
water,  is  dissolved  with  the  disengagement  of  hydrogen  gas; 
but  notwithstandinjg  this  circumstance,  the  liquid  assumes  a  red 
colour. 

2.  Seleniuret.  of  Zinc, — It  is  equally  diflScult  to  combine  this^ 
metal  with  selemum  as  it  is  with  sulphur.  If  we  heat  together 
zinc  and  selenium  in  vessels  in  which  the  air  cannot.be  received; 
the  selenium  melts,  and  spreads  itself  on  the  surface  of  the  zinc, 
which  becomes,  as  it  were,  amalgamated  with  it.  By  increasing 
the  heat,  we  cause  the  selenium  to  voIatiUze,  leaving  the  zinc 
covered  with  a  yellow-coloured  pellicle.  If,  on  the  omer  hand, 
we  bring  zinc  heated  to  redness  in  contact  with  the  vapour  of 
selenium,  the  mass  takes  fire,  explodes,  and  the  inner  surface  of 
the  vessel  is  covered  with  a  pulverulent  substance  of  a  lemon 
colour,  which  retains  its  colour  when  cold.  This  powder  is* 
seleniuret  of  zinc,  very  analogous  to  sulphuret  of  zinc,  which, 
when  produced  in  the  same  way,  is  a  yellowish-grey,  non--. 
metallic  powder.  We  easily  see  that  the  yellow  powder  is  not 
an  oxide  of  zinc,  as  nitric  acid  dissolves  it  with  the  evolution  of 
nitrous  gas.  In  this  case,  the  powder  becomes  first  red  by  the 
solution  of  the  zinc,  and  the  separation  of  the  selenium,  which 
afterwards  ditssolves  in  the  acid. 

3.  Se/eniuret  of  Iron. — If  we  mix  iron  filings  and  selenium  in 
powder,  and  heat  the  mixture  to  redness,  the  iron  combines  on 
the  smrfoce  with  selenium,  but  without  any  combustion ;  but  if  we 
put  selenium  at  the  bottom  of  a  glass  tube,  introduce  iron  filings 
above  it,  and  then  heat  strongly,  the  selenium  is  volatilized,  and 
its  vapours,  passing  through  the  hot  iron,  combine  with  it,  pro- 
ducing an  ignition  which  continues  c^  long  as  ^.n^  ^v^\^\i\wx£L  \^ 
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absorbed.  The  seleniuret  of  iron  does  not  melt,  but  it  softens 
snd  becomes  agglutinated  into  a  coherent  mass>  which  often 
prerents  the  vapour  of  selenium  from  passing  through  it.  Sele- 
niuret of  iron  nas  a  metallic  aspect,  and  a  dark  grey  colpur 
bcnrdering  on  yellow.  It  is  hard,  brittle,  and  has  a  crannlar 
texture.  When  roasted  at  the  flauie  of  a  candle,  this  seleniuret 
gives  out  a  portion  of  its  selenium  with  the  smell  of  horseradish, 
and  is  gradually  converted  into  a  black  fiised  mass,  which,  when 
cokty  breaks  under  a  blow  of  the  hammer,  and  exhibits  a  vitreous 
texture.    It  seems  to  be  a  protoseleniuret  of  iron.  .■ . - 

Seleniuret  of  iron  dissolves  in  muriatic  acid  with  the  eyoIutiQn. 
of  seleniuretted  hydrogen  gas ;  and  this  is  the  best  method  of  pro- 
caring  this  gas.  The  hrst  effect  of  the  acid  is  to  render  the  liqui4 
cinnabar-red  and  muddy.  The  acid  appears  to  separate  mm 
the  seleniuret  of  iron  a  portion  of  selenium  in  red  flocks.  Thisj 
liowever,  can  only  take  place  by  a  decomposition  of  the  first 
portion  of  seleniuretted  hydrogen  gas,  which  dissolves  in  the 
liqoid,  and  whose  hydrogen  combines  with  the  oxygen  of  the 
Htmospherical  air  which  it  contains.  The  same  phenomenon 
takes  place,  if,  during  the  development  of  this  gas,  the  tempera- 
tore  diminishes,  so  as  to  allow  atmospherical  air  to  enter  intO:the 
apparatus.  The  clear  greenish  liquid  becomes  speedily  muddy 
by  a  (^nnabar-red  powder,  with  which  it  appears  to  be  entirely  j^ed. 

When  seleniuret  of  iron  is  dissolved  in  mmiatic  acid  there  is 
disengaged  likewise  another  combustible  gas,  which  neither 
dissolves  in  water  nor  in  caustic  alkalies,  and  which  of  conse- 
quence remains  after  the  solution  of  seleniuretted  hydrogen  gas. 
This  gas  has  a  peculiar  and  very  disagreeable  odour,  which  the 
^sses  retail^  for  a  long  time  even  after  being  washed.  This  gas 
produces  a  black  precipitate  in  a  solution  of  protonitrate  of 
ssercury. 

Seleniuret  of  iron  in  powder  combines  easily  with  an  excess  of 
selenium.  This  combination  is  a  brownish  powder,  which  does 
i;iot  dissolve  in  muriatic  acid,  and  which,  when  exposed  to  a  red- 
dish-white heat,  loses  its  excess  of  selenium.  .  r 

4.  Seleniuret  of  Cobalt. — Cobalt  absorbs  selenium  readiljr, 
and  with  the  production  of  heat.  When  the  compound  is 
keated  to  redness,  it  gives  out  its  excess  of  selenium,  melts,  ^and 
gives  a  metallic  mass  of  a  ^rey  colour  with  a  foliated  fraoture.-- 

6.  Seleniuret  of  Tin, —  fin  and  selenium  combine  with  iHaip 
'solution  of  heat.  The  tin  swells,  but  does  not  become^ liquid. 
The  mass  is  ^rey,  and  possesses  the  metallic  brilliancy  in  a^vj^ 
)ugh  de^ee  in  those  parts  which  were  in  contact  with  the  glass, 
ox  which  have  been  rubbed  by  a  polished  [Mece  of  hejw^te^- 
Seleniuret  of  tin  allows  its  selenium  to  escape,  whenheate4]fuonB 
easily  than  any  other  seleniuret.  The  compound  does  not  melt, 
the  selenium  is  volatilized,  and  the  tin. remains  in  the  state  of  ail 
oxide.  ■■  '        '.   1 
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1^19*]  Mr.  HfdPs  Description  of  an  itnprwed  Microicope.    lOT 

'  Article  IV. 


.^.  A  DaeripHon  of  an  improved  Microscope  for  opaque  Obiects. 
■  if^-,:      .  By  Mr.  Hall.    (With  a  Plate.) 

*Sf.*  (Ta  Dr.  Thomspn.) 

V>--       SIR,  9S^  Southampton-romj  March  SUIS\9» 

!''•  B^viT^G  spent  piuch  of  my^  time  lately  in  microscopical  pur- 
WStijf  I  haye  fband  the  usual  methods  of  exhibiting  opaque 
Mrfiects  Tety  defective,  in  consequence  of  the  want  orlight  and 
file  Complexity  of  the  instrument,  both  of  which  evils  I  have 
taken  great  pains  to  remedy;  and,  I  trust,  the  following  improve- 
ment will  be  found  generally  useful,  and  contribute  much  to  the 
amusement  of  those  who  delight  in  studying  the  works  of  nature. 
I^  therefore^  enclose  a  drawing  and  description  of  the  improved 
ipparatus.  I  am,  Sir,  your  most  obeaient  servant, 

Richard  Hall. 

r 

.  A  (Plate  XCV)  represents  the  instrument  put  together  ready 

tolt  use ;  it  is  6t  a  tubular  form  3^^  inches  in  lengw,  and  three 

^  diameC^,  consisting  of  two  lenses  at  the  end  *  one  double 

toiivex,  the  other,  plane  convex,  their  combined  fociis  being 

kxpad  to  the  length  of  the  tube. 

B  represents  a  sliding  door,  with  an  aperture  in  its  centre, 
tlQOving  backwards  and  forwards  by  means  of  a  pinion. 

C,  a  moveable  cup,  with  a  scioptic  ball  and  a  pair  of  forceps 
through  its  centre,  for  the  purpose  of  holding  and  adjusting  tne 
object. 

D,  a  small  hole  to  observe  Vrhether  the  object  be  in  its  right 
place. 

E,  a  circular  piece  of  brass  that  screws  to  the  tube,  A,  having 
p,  hole  in  its  centre  to  receive  the  nut,  F,  which  is  also  a  circular 
piece  of  brass,  of  1^  inch  in  diameter,  having  three  screws ; 
namely^  one  male,  q  q,  to  screw  to  £ ;  two  female  screws,  one, 
Z  z,  for  the  speculum,  the  other,  k  k,  for  the  compound  body. 

Having  thus  described  the  several  parts  of  the  instrument,  I 
have  only  to  say  a  few  words  with  respect  to  the  method  of  using 
it.  When  put  together,  as  at  A,  it  should  be  screwed  to  a 
lantern  contmnin^  an  Argand  lamp ;  then  the  cap,  C,  is  to  be 
taken  off,  and  me  object  placed  betweeor  the  forceps ;  upon 
replacing  the  cap,  C,  looking  through  the  hole,  D,  for  the  pur- 
pose of  seeins  that  the  light  be  thrown  upon  the  object,  fh.^ 
instroment  is  then  ready  for  use,  and  is  adyusted  to  its  proper 
(bcois  by  turning  U^e  pinion  0. 

Whetk  a  deeper  speculum  is  required,  it  is  necessfury  to 
unscrew  E  for  that  purpose.    Tlie  advantages  that  this  instru- 
ment po«0e«40s  over  Uiose  generally  in  uAe  ma^  );>e  com^T>sb^ 
ik  a  few  word»;  im  it  is  laost  simple  m  \\a  oc^tAtEviANai^^  '>^ 
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requires  little  trouble  in  using,  it  exhibits  opaqtie  objei&td  in  a 
manner  superior  to  any  instrument*  which  I  nave  ever  yet 
inspected,  and  may  be  constructed  at  a  considerably^ 
expose.  -  I 
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.  Article  V. 

Memoir  on  the  QuaiUity  of  Rain,  and  the  ifunib^  of  I^fi 
of'  Rain,  Snow,  and  Drizzle,  at  Viviers,  during  ;40  ^mn^ 
{Lat.  44^  29'  V  N.  Long.  2°  20'  66''  E./rom  the  Mm^a^ 
of  Paris,  30  Toises  above  the  Level  of  the  Sea).  By.  M^  FJhuiiln 
gergues.* 

The  rain  gauge  which  I  employ  for  measuring  the  rain  wajier 
that  falls  consists  of  a  square  vessel  of  tin  plate  covered  with  9^. 

Eaint,  the  opening  of  wnich^  constituting  the  mouth,  an^d  tjii|^ 
ottom,  are  each  six  inches  square.  This  vessel  i$  placed  in  t)^ 
town  in  the  middle  of  a  spacious  court,  on  a  small  stone  columii 
radsed  six  feet  nine  inches  above  the  pavement,  and  not  screened 
from  the  sky  in  any  direction.  As  soon ^as  the  rain  has^  c< 
I  measure  the  water  which  has  fallen  into  the  sauge  h^f 
it  into  a'glass  cylinderaccuratel/divided'  into  halt  cubio 
in  the  fouowing  manner :  I  poured  successively  into  the  cylin^ 
placed  horizontally  equal  quantities  of  rs5h  water  of  the  tenspeifi' 
tXxae  10*  (60^  Fahr.),  weighing  each  187*26  gr.(J63-61  gr.  t»«y), 


lines,  and  covered  the  paper  with  varnish,  that  it  might  not  be 
remov^  from  the  glass  oy  humidity.  ■  'fhe  interval  c6)rrespond- 
ing  to  a  cubic  inch  being  more  tban<  two  lines,  it  was  easy  to 
estimate  the  eighth  part  of  that  quantity,  which  corresponds  to 
^  line  of  height  in  the  rain  ^u^e;*  It  ia-ievid^iit,..  imce  the 
surface'^of  the  rain  gauge  is  3^6  mches,  that  36  4^ubic  inches  of 
r^in  collected  in  it  are  equivalent  to  a  depth  of  rain  of  one  inqh, 
and  three  inches  collected  in  the  gauge  are  equivalent  to  one 
line  of  irain  ip  depth.  It  is  according  to  this  ratio  that  I  have 
reduced  to  inches  and  lines  of  height  the  ^uantitie^,  ^^^P  wate^ 
fallen  intK>  the  guage  and  measured' in  jcijbi.cincnes.    ^  ^  ' 

Witl^  respect  to  show,  which-  is  merely  congealed  water,  I 
measured  the  water  which  it  producea,  w^^n,  nielted^  ija  a  close 
vessel  aj^  a  moderate  heat.}:  ..(.  ^9^  fke  same  method  with 
hail. 

•  Translated  from  the  Bibliothcque  UniverseHe,  viii.  187.  The  dlffefCDce 
between  the jaeridian  of  Pari*  apd  Qj:^cea|yi<;||  is  Si,^';ip  1^  ^)JRr]|:«i;||.<piM 
.=3  76*7344  EngUbf^  loches.        ...',.  i    ,  -        •         »  -^ 

^'  V  The  French Vir  calcic  thch^^  equal  t)-60SSS  tngJ/i^h  ip^hj^t  tbe  yjeWtijC^ 
-which  at  50O  ig  a  very  small  fraction  of  a  i^rain  less  than  slateli  Id  tbe'lext.^T. 
/   fpei/  ihe  depth  of  the  sufi^  bi)r|ta8ftedaix  Uiches  jDUie  lii^Xt'i^  bdght  •£  m^ 
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Meteorologist^  do  not  appear  to  me  to  have  taken  into  their 
account  tb^e  water  which  remains, attached  to  the  sides  of  the 
gaoge  after- they  liave  emptied  it.  To  determine  its  amount^  I 
weighed  the  instrumenf  while  dry^  I  thei^  moistened  it  in  the  inside 
with  rain  water,  and  alter  allowing  the  water  to  run  out,  I  weighed 
it  again.  The  weight  was  increased  by  87  gr.  (the  mean  of  seve- 
ral trids).  Now  374'6  :  87  ::  1  cubic  inch  :  0*2323  cubic  inch. 
This  last  is  the  amount  of  the  rain  retained  by  the  gauge,  which 
corresponds  to  0*0741  line  in  height,  or  nearly  ^^th  of  a  line.  I 
ai#ays  added  this  last  quantity  to  aU  the  pleasures  of  rain.  This 
Wflt^y  which  remains  attached  to  the  gauge,  ought  not  to  be 
4iegleetted,  since  in  a  whole  year,  supposing  98  days  of  rain,  it 
^ateoanta^to  more  than  7*25  hues.  The  whole  height  of  the  rain 
water  whic^  has  fallen  at  Viviers  in  the  course  of  40  years ; 
namely,  between  1777  and  1818,  amounts  to  113  feet  3  mches 
dtjd  4  liiiesi  This- Quantity,  divided  by  40,  gives  33  inches  11'8 
ttfleSy  for  tire  mean  height  of  the  rain  which  fell  each  year ;  and 
this  ^t^tntity  is  divided  among  the  months  of  the  year  in  the 
feHowinj^  manner  r 

';      .  .    .  ■  locbe*.  LiDCf .  I      '  Inches.  .  Lines. 

iauary.  ,, ...2.    6-73  July. 1  10-59 

Glbni«nr. .,  1./    8:46  August 2  4-17 

flaedii... .ii,  1    11*113  September ..4  1«68 

AmiI. .,.2      8-23  October... ..4  8*89 

May.  » ....2    1117  November  ........ 4  2-24 

June .  . . . ; .  .^ . . .:, ..  2      6-76  December 2  4-76 

If  ye'  took  the  mean  annual  quantity  of  raiu  for  unity,  we  shifK 
iind  the  mean  monthly  quantity  as  follows : 

..  fJanuary 0*0729 

..    Winter 0-1798 {February, 0-0602 

iMarch 0-0567 

(■April... 00790 

:.         Spring  0^407  {  May 0-0860 

Uune 0-0757  > 


0-4206 


rJuly :.  0-0663    . 

'■    Summer 0-2462 -{  August. 0-0691    " 

^.September 0'1218 

^- '•  /"October 0-1396 

Winter  0-3333'{  November 0-1232 

"  (.December 00706 

0-6795 

fBid  gaihis^'I  detadied  a  prhm  of  snow,  the  teie  of  which  was  a  iqoarr  of  sif  incfaet 
tiM  side,  from  the  snow  wbicli  had  falles  in  cbe  coarc,  and  meanred  the  wacer 
tAlti^  il  jiclded  wliea  ndttd. 
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Shf  quantity  of  rain  which  falls  in  autumn  and  winter  is  to  the 
quantity  which  falls  in  spring  and  sunun^r  nearly  as  13  to  I.25 
laid  the  quantity  of  rain  in  winter  and  spring  is  to  the  rain  ia 
summer  and  autumn  nearly  as  7  to  10. 

But  this  table  does  not  give  the  exact  rate  of  the  rain  in  ei^^li 
month,  because  the  monms  have  not  all  the  same  number  oi 
days ;  and  on  that  account,  the  longest  ones  ought  to  exhibit  a 
greater  quantity  of  rain ;  and  the  shortest,  a  smaller  quantity,  than 
that  which  results  from  their  constitution.  We  must,  therefore, 
reduce  the  quantity  of  rain  given  for  each  month  in  tJie  preced- 
ing table  to  what  it  would  be  if  each  month  were  equal  to  ih/ft 
12th  part  of  the  mean  yeai*  (365  days  6  hours);  that  is  to  say^ 
equal  each  to  30  days  10*5  hours.  When  this  reduction  is  made» 
the  preceding  table  will  be  changed  into  the  following  one  : 

July ^......  0-0544 

August 0-0679 

September 0-1236 

October 0-1370 


January 0-0716 

Februe^ry 0*0541 

March 0-0557 

April.. 0-0802 

May 0-0847 

June 0*0765 


November 0*1260 

December 0-0693 


From  this  table,  it  appears  that  the  months,  when  arranged 
according  to  their  quantities  of  rain,  beginning  with  the  indst 
i^iny,  assume  the  following  order : 

October,  November,  September,  May,  April,  June,  Jannaijr,' 
December,  August,  March,  July,  February. 
'  The  month  of  May  comes  nearest  to  the  mean  quantity  of  rahi^ 
\^hich  is  0*0833.  Four  months  are  above  this  quantity,  and  may, 
therefore,  be  considered  as  rainy.  Eight  months  are  below  it, 
o*r  dry. 

That  the  order  of  the  rain  in  a  mean  year  may  be  the  better 
understood,  I  have  expressed  it  graphically  in  fig.  F(P1.  XCV). 
For  this  purpose,  I  took  upon  the  line,  M  N,  the  axis  of  the 
abscisses,  \2  equal  intervals  to  represent  the  12  months  of  the 
year.  From  the  middle  of  each  of  these  intervals,  I  have  raised 
a'perpendicular  ordinate,  of  a  length  proportional  to  the  numbers 
in  the  above  table,  beginning  with  the  month  of  February,  and 
through  the  extremities  of  these  ordinates  I  have  passed  a  corva' 
line,  ABODE.  This  curve  is  very  regular,  with  the  exceptiooi 
of  the  ordinate,  corresponding  to  the  month  of  January,  whieh 
is  a  Uttle  too  long  relatively  to  the  ordinate  which  corresponds; 
to. the  month  of  December;  an  irregularity  occasioned  by;Jtks 
excessive  rains  which  took  place  in  January,  1814 ;  but  it  would 
doubtless  disappear  if  the  ooservations  were  continued  for  isoiBiei' 
years  longer.  This  curve  has  two  minima  and  two  maxima. 
The  first  minimum  corresponds  to  the  month  of  February,  the 
second  to  the  month  of  July.  The  first  maximum  correspondi 
to  the  month  of  May,  and  the  second  to  the  month  of  Octobef* 
Tb/9  two  mimma  are  nearly  equal  \  but  the  maximum  of  October 
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is  itnuch  greater  than  that  of  May.  We  see  from  this  that  the 
minima  correspond  nearly  to  the  coldest  and  hottest  seasons  of 
the  year^  and  the  maxima  to  the  mean  temperature  of  th« 
year.* 

During  the  course  of  these  40  years,  the  most  rainy  has  been 
1801 ;  in  which  there  fell  48  inches  and  1  line  of  water;  and 
there  were  141  rainy  days«  The  driest  was  1779,  in  which  ther^ 
fen  only  20  inches  7i  hnes  of  water,  and  in  which  there  were 
only  69  rainy  days. 

if  we  add  the  quantities  of  rain  which  fell  during  every  decade 
of  these  40  years  taken  separately,  and  divide  the  sum  by  10,  to 
have  the  annual  mean  for  each  of  these  four  decades  pf  years, 
W^e  shall  obtain  the  following  quantities  : 


«v»^  j^  -r   ^-.  Qaantily  of  rain  fallen  durinr        Mean  annual  quaa- 

Decadep  of  years.  ^^^^  ^^^^  ^.^^  ^^  ^^.^ 

Feet.     In.     Lines. 


1778—1787 25  11  2 

1788—1797 27  8  2-;- 

1798—1807 28  6  llf 

1808—1817 31  ]  111- 


tity 

In.    Lines. 

31 
33 
34 


37 


444. 


]  We  see  by  this  table  that  there  is  a  sensible 'increase  in  the 
mean  annual  quantitjr  of  rain  as  we  proceed  from  1778,  the  time 
when  these  observations  began,  and  especially  during  the  last 
decade.  This  remark  does  not  accord  with  the  common  hotioi^ 
that  cou^tries  covered  vnth  wood  are  the  inpst  i:ainy ;  for  spadt 
the  beginning  of  tliese  observations,  and  especially  during  the 
last  lO.yeairs,  the. forests  have  been  very  much  destroyed,  not 
only  on  the  territory  of  Viviers,  but  over  the  whole  department 
cf  Ardeche ;  and  at  present  there  remain  only  a  few  inconsider- 
able portions  of  soil  covered  with  wood. 

,.  The  heaviest  rain  which  I  have  observed  is  that  of  SepL  6, 
^01.  It  rained  during  18  hours  without  interruption,  and 
t{i$rf|  fell  13  inches  2^  hries  of  water,  1 

.,.lK«ing  t|;iese  40  years,  making  altogether  14609  days,  there 


■  Raioy  days. 

msW'iTs?- .  >. . . :. ....  830 

»884i-179?-  .';-;> .-.-....    947 


1798^1807 1062 

1808—1817 108a 


^A4..diviiil^.a4U)ng  the  12  months  of  the  year  as  fpUows : 


». . 


,k 


e1*.Qpi«(mD|»acii%  .the/pbtenratioDs  of  the  quantity  of  raio  onde  at  diffefest 
|iJ9Ces,  |. think  T  perceive  that  the  second  roaximom  is  greatest  in  countries  situated, 
near  the  Idediterfanean,  and  the  first  mazimuin  greatest  ill  the  couotries  situared' 
■dirtlwocca*.-  .         . 
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r  January • 345 

Winter941<  February 281 

IMarch/ 316 

fApril 363 

Spring  1001  <  *Iay 336 

LJune   308 

19^ 

fJuIy. 229 

Summer  726<  August 198 

tSeptember 200 

rOctober '. 419 

Autumn  1253<  November 433 

LDecember .  401 

1979 

We  see  by  these  tables  that  the  number  of  rainy  days  in  the 
year  at  Viviers  increases  sensibly.  That  the  order  of  the  montlui 
relative  to  the  number  of  rdiny  days  is  this  :  November^  Octot- 
ber^  December,  April,  January,  May,  March,  June,  September, 
Ipebraary,  July,  August;  that  the  sum  of  the  rainy  days  cl* 
Vinter  and  spring  is  nearly  equal  to  that  of  the  rainy  days  cf 
summer  and  autumn  ;  and  that  the  number  of  rainy  days  donng 
autumn  and  winter  is  to  the  number  of  rainy  days  durmg  mai- 
mer and  spring  as  nine  to  seven. 

I  have  traced  from  the  numbers  in  the  preceding  table  (folknxt- 
ing  the  same  method  as  for  the  curve  of  the  mean  monthly 
'quantity  of  rain),  a  curve,  virhich  may  be  called  the  curve  of  the 
frequency  of  rain,  the  ordinates  of  vmich  are  proportional  to  tke 
number  of  rainy  days  in  each  month.  This  curve,  F  G  H I  K 
(fig.  F),  has  two  minima  and  two  maxima.  The  first  mininnlB 
.'corresponds  to  the  month  of  February,  the  first  maximum  to  Ike 
month  of  April ;  the  second  minimum  to  the  month  of  AogWly 
and  the  second  maximum  to  the  month  of  December. 

I  have  traced  likewise  the  same  curve  for  all  the  days  of  tite 
year,  taking  ordinates  proportional  to  the  numb^  df  tntwt  tUt 
it  has  rained  on  the  same  day  of  the  year  during  the  40  yNn' 
observations.  This  curve  presents  singular  irregukritiM;  vMy 
dry  days  placed  in  the  middle  of  a  group  of  wet  oays ;  tad  n^ikf 
wet  days  m  the  midst  of  a  series  of  diy  days,  8(e.  '^ 

During  the  course  of  these  40  years,  the  days  of  tlie  jMr  pt 
which  it  ligs  rained  the  oftenest  ar^  Oct  31,  on  whii^  it  flMd 
23  times,  and  Nov.  4,  on  which  it  rained  21  timst ;  andtlM  di/i 
On  which  it  rained  the  least  are  Jufy  7  and  13,  On  wkieh  it 
grained  only  twice. 

li  we  divide  the  total  quantity  of  rain  water  whtcb  iMH  iriUs 


« 
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at  Viviera  during  40  years;  namely,  16312  lines  by  3921,  the 
■nmbet  oi  rainy  days  during  that  Sjpace  of  time,  we  obtain 
4- 160  Itnes  for  the  mean  t^uantity  of  rain  that  falts  in  a  day. 
And  if  we  divide  the  quantities  of  rain  that  fell  during;  each 
decade  by  the  number  of  rainy  days  in  that  decade,  we  ahaU 
o'otain  the  mean  quantity  of  rain  which  feH  duiing  a  day  Aaiiag 
each  decade  as  in  the  following  table : 


Decade*  at  Inlrntity  of  diur- 

1778—1787 4-4M 

1788-;1797 4-210 


1798—1807....: 3-864 

1808—1817 4-148 

From  tiiis,  we  may  conclude  that  the  intensity  of  the  diurnal 
rain  is'subjectto  vary;  for  having  diminished  during  the  first 
Aree  decades,  it  ha«i  augmented  in  the  last. 

Finally,  if  we  divide  the  quantities  of  rain  which  fell  each 
jnoadi  by  the  number  of  rainy  days  corresponding  to  that  mQndi^ 
.we  shall  obtain  the  mean  quantily  of  diumal  rain  during  each 
mdiith  aa  in  the  follomog  table: 

LlBM. 

JaaiMryj 3-447 

February 2-912 

lf*W!h.-. 2-938 

Kprii...;' 3-661 

May 4-199 

Juhfe.:. 4-059 


I  3-046 


July 

August  . . .  ^. . 

September.  .......*..  6-©47 

October »...,  5-431 

November 4-641 

December 2«6U 

,,i  Thia  table  giras  the  ratio  of  the  intensity  of  the  t^b,'  We  s$e 
th^  it  is  greatest  in  the  month  of  September ;  or  during  lh4t 

-upqth  Jthe  greatest  quantity  of  rain  faUs  in  the  shortest  ti&i^. 

t^fimte  it  is  during  this  month,  or  in  October,  that  the  grei(t 
,  ^unflsitions  of  the  torrent  of  Eucoutay  take  place.    This  torrent 

.  &W8  .into  the  llhane,  about  260  toises  to  toe  north  of  Vivierg. 
llie  most  violeiut  ot  its  iqundations  happened  on  Sept.  2,  1703( 

->T!!^TU  JU  w^era  reaclit;iJ  tte  very  gates  of  the  city.   The  lightest 

f|i«inB_^r'e  thca.t(  of  the  mouth  of  December. 

■,.,i,4ifWr  aJong-senetjof  meteorulugical  observations,'  I  find  thftt 

y^ijtA  ivieF»-^e-meai^^umber;of  H^r^ne  days  in  the  year  is  1^; 

y^.cjpvuly  dayl,  123  ;■  <^' days  absoliitely  overcast,  69;  of  foggy 
days, 53;  oTsneny  dayt>,  6  ;  of  hail,  3  ;  and  of  thunder,  24. 

^,.'  ^^»£^Ju^las  Caveiidiith  and  Ur.  lieberdeo  had  remaiWd 

;^^.  fnuis,  \(A.  Ixiy)  that  the  quantity  of  rap  wjiuk^s  upon 

iithft  ^aa^  surfafie  -at  th«  top  ot  a  budding  is'less^an  at  the 

iP'^oWof  it.   Tlip^lacth^sJuBt  beea  v^ri^od.  at  the  Paris  obser- 
vatory with  two  etjual  vessels  placed,'  the  one  ofii t;he  parapet,  ai\d 

dhl>'#S5;»ttli«4'^.«rM.lj%eJsip.  cpl^cted  ifi  tiie  I^terVwa*! 
iorpassea  considerably  what  was  cullected  in  the  {on&.'b.  *' 
Vol.  XIV.  ff»//.  H 
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To  find  the  cause  of  this  difierence,  it  is  sufficient  to  consider 
(hat  the  air  is  seldom  perfectly  cahn  during  rain.  A  wind  of 
more  6r  less  violence  usually  blows,  which,  pushing  horizontally 
the  drops  of  rain  in  their  vertical  fall,  gives  them  a  direction 
inclined  to  the  horizon.  Hence  it  follows  that  less  rain  will  fall 
into  the  .horizontal  opening  of  the  rain  gauge  when'the  rain  i» 
inclined  than  if  it  fell  vertically  or  in  a  direction  less  inclined. 

Let  us  suppose  that  the  parallel  and  incUned  lines  (fig.  G) 
represent  the  direction  in  which  the  drops  of  rain  move  in  a 
vertical  plane,  and  that  the  line  A  B  is  a  section  of  the  rain 

age  in  the  same  place.    Let  us  draw  A  D  perpendicular  to 

e  direction  of  the  rain,  and  equal  to  A  B ;  it  is  evident  that  all . 
the  rain  which  enters  into  the  rain  guage  by  A  B,  in  consequence 
of  its  inclined  direction,  may  be  intercepted  by  the  part  A  6  of 
the  Une  A  D  which  receives  it  perpendicularly  r  but  if  the  rain 
fell  vertically  into  the  rain-guage,  the  part  A  B  would  receive  aft 
much  as  the  Une  A  D  receives  in  the  present  case ;  therefore, 
the  quantity  of  rain  which  enters  into  the  rain  guage  when  its 
direction  is  inclined  is  to  the  quantity  which  would  enter  into 
the  same  vessel  if  the  rain  fell  vertically  asACtoAD(=:A  B)^ 
or  in  consequence  of  the  right  anglea  triangle,  A  C  B,  as  the 
sine  of  the  angle,  ABC,  to  radius ;  that  is  to  say,  that  the 
qilantity  of  rain  which  enters  into  the  rain  guage  is  proportion^, 
to  the  sine  of  the  angle  of  inclination  of  the  rain.* 

The  rain  at  the  top  of  the  house,  or  any  other  part  completely 
Exposed,  experiencing  without  obstruction  the  whole  action  of 
the  wind,  must  assume  a  direction  inclined  to  the  horizon,  and 
reach  the  rain  guage  placed  there  in  that  direction ;  but  if  the 
rain  is  screened  from  tne  action  of  the  wind  by  the  building,  the 
drops  gradually  losing  their  inclined  direction  by  the  resistance 
of  the  air  must  fall  into  the  rain  guage  placed  there  vertically,  or 
nearly  so.  Hence  more  rain  must  enter  a  rajn  guage  placed  at 
the  bottom  of  a  building  than  into  one  placed  on  the  parapet,  aft 
has  been  observed  by  the  acute  philosophers  above  named. 

This  remark  may  give  origin  to  the  question,  where  the  rain 
guage  for  meteorological  purposes  should  be  placed.  I  answer, 
that  the  solution  of  the  question  depend^-upon  the  object  in  view*. 
If  we  wish  to  know  the  quantity  of  ram  which  falls  upon  a 

*  I  employed  myself  forjnerly  in  measnring  the  inclrnation  of  raio,  at  least  the 

freatest  iDclination  which  took  place  during;  a  storm, &c.  TbecUseometer^  which 
contrived  for  this  purpose,  consisted  in  a  Yery  thin  circular  plate  of  metal,  lept-io 
a  situation  exactly  horizontal  by  a  long  cylindrical  support  of  wood,  the  axis  of 
which  passed  through  the  centre  of  the  plate,  and  which  was  fixed  yerticalty  and 
•olidly  OB  a  small  stone  pedestal  in  a  place  quite  exposed.  The  wooden  support 
was  painted  red,  which  became  much  deeper  when  moistened.  After  the  rain,  \ 
Bieasured  the  length  of  the  part  of  the  wooden  support  which  remained  dry,  aad  I 
calculated  this  proportion :  the  difference  x>f  the  semidiameters  of  the  metallic 
plate  and  the  wooden  support  is  to  the  length  of  the  part  of  the  support  wbicli 
feouiined  dry  as  radius  is  to  the  tangent  of  the  angle  of  inclination  of  the  i^llk.. 
Further,  by  the  circular  extent  and  the  disposition  of. the  moistened  part  along  tht 
«upport^  1  could  discover  the  winds  which  bad  biown  daring  the  storm. 
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determinate  space  of  ground,  we  must  place  the  rain  guuge  in  a 
situation  completely  exposed ;  but  if  we.  wish  to  examine  the 
phenomena  of  rain,  and  determine  its  intensity,  as  the  incli- 
nation of  the  rain  in  consequence  of  the  wind  is  accidental^ 
i¥e  must  place  the  rain  guage  so  that  its  mouth  shall  be 
perpendicular  to  the  direction  of  th6  rain ;  but  as  it  is  not  possible 
to  place  it  so,  the  inclination  of  the  rain  varying  continually,  we 
must  contrive  matters  so  that  the  rain  shdl  fall  into  the  guage 
in  as  perpendicular  a  direction  as  possible.  For  this  piqrpose,  it 
m  convenient  to  place  the  gauge  m  a  spacious  place  surrounded 
with  high  buildings,  which,  preveMing  tlfe  rain  from  being  acted 
on  by  the  wind,  allow  it  to  assume  nearly  its  primitive  vertical 
direction.  It  appears  to  me  that  it  is  very  proper  to  employ  at 
once  these  two  methods,  which  are  capable  of  furnishing  interest- 
ing comparisons.  I  have,  therefore,  placed  near  my  observatory 
in  a  place  quite  open,  a  rain  guage  perfectly  equal,  and  similar 
to  that  which  is  placed  in  ^the  court  of  my  house,  and  I  have 
begun  to  register  the  quantity  of  rain  which  is  collected  by  each 
of  these  instruments. 

Jbmual  Quantity  of  Rain  and  rainy  Days  at  Viviers  during  40 

Years, 


Number 

Number 

Tears. 

Quantity  of  rain.l 

of  ralDy 

Years. 

Quantity  of  rain. 

of  rainy 

days. 

« 

day«. 

■ 

Incfaea. 

Lines. 

Inches.     Lines. 

1778. 

29 

ii* 

86 

1798. 

34      3 

104 

1779. 

20 

** 

H 

69 

1799. 

.28      5§. 

109 

1780. 

33 

6 

74 

1800. 

46      2|. 

110 

1781. 

23 

6* 

■71 

1801. 
1802. 

48      1 

141- 

1782. 

28 

6f 

78 

30      44 

94 

1783. 

34 

^ 

96 

1803. 

25      64 

101 

'    1784. 

39 

^ 

83 

1804. 

38      8 

109 

1786. 

33 

Hi 

74 

1805. 

22      34. 

104 

1786. 

33 

4 

114 

1806. 

40      7^ 

118 

1787. 

34 

04 

86, 

1807. 

31      6^ 

72 

1788. 

35 

7 

90 

1808. 

43      3^ 

110 

1780. 

39 

0 

98 

1809. 

38      3 

112 

-  .1790. 

37 

0* 

96 

1810. 

44      6|. 

109 

1791. 

36 

6^ 

96 

1811. 

37      61. 

106 

.    1792. 

42 

6 

95 

1812. 

36      1 

106. 

.    1793. 

33 

11* 

76 

1813. 

38     10^ 

104 

1794. 

30 

H 

88 

1814. 

38      7^ 

110 

1796. 

21 

Of 

81 

1815. 

30      6f 

100 

1796. 

30 

6i 

112 

1816. 

37    10 

122 

1797. 

26 

„«f  „ 

-116 

1817. 

28      7^ 

103 

b2 


^ 
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Afproximaie  Vduez  of  the  Radii  of  Curvature^  S^e.  of  the  Elliptic 
Arcs  of  an  oblate  Spheroid.    By  James  Adao^,  Esi}. 

(To  Dr.  Thomson.) 


sit,  5<Mie*MiM,  near  P%MMlA,ir<qrU,18lt. 

Should  lihe  contents  of  this  paper  merit  a  place  in  theilnfuifr 
(jf  Philosophy^  your  inserting  them  therein  win  much  oUige, 

Your  humble  servant, 

Jambs  Adamst. 

1.  Put  C  H  s=  half  tbe  equatorial  diameter,  C  Kl  s=  b»Jf  ti^» 

G  H  —  G  K 

pokraxis,  — — g —  =  ^,  or  CH  :  CK  ::  1  :  1  -^C, 

s  s  sin.  c  =  cos (radius  unity)  of  latitude  •.•»••  P^ 

M  ss  measure  of  a  meridional  dec^ree  in k  •  •  •  •  ditto 

P  =  ditto  of  |Et  degree  per.  to  meridian  in •  •  •  dittQ 

L  =  ditto  of  a  degree  bf  longitude  in •  • ditto 

m  s=  ditto  of  a  meridional  degree  at  the •  •  •  •  equator 

^  _.  C  4itto  of  a  degree  perpendicular  to  the  meridian  1  ^^ 

^  ""  2^  and  of  a  degree  of  longitude  at 5 

V  =  67*29,  &c.  =  degrees  in  a  circular  arc  equal  to  radius. 

2.  In  the  following  conclusions,  the  tern^s  afiected  with  the 
square  and  higher  powers  qie  are  omitted. 

3.  The  pages  referred  to  are  those  of  the  "  Elements  of  the 
Ellinse,'^  Sec.  priated  for  Longmpi  and  Co.  1818,  from  whence 
we  nave 

1  4-  36  6*7^26=:  radius  of  curvature  cprrespondi]!ig  to  1^,  p.  81 

1  +  e  s«  ss  ditto,  ditto P,     44 

d  (1  +  «  «*)  »=  ditto,  ditto ,  L,     37 

1  ~  2e  s (l-e)«=  ditto,  ditto m,      69 

1  »  CH  ss  ditto,  ditto A  .  46 

1  4-  «  ss  y— -     =  ditto  at  the  poles. 

4.  From  the  preceding  article,  we  have 
i^'-H^r^^  1  +  3e,S  ?  =  1  +e.«,i  =  c{\  +**•). 

|  =  i/w-».°  1  +  2*c«,  ?=  (1  -  e)',  and.  =^  1  - 


v/ 


P 


6.  Therefore  M  —  in  =  3em«%  m  s=  r — - — ^  =  51(1— 3es*), 

1    ^   9  0  6 

P  ~p  -pes\  P  -»  M  as  2€Mc%  L  =  jpc(l  +  e^tP  =» 

m  P  Ij 

«- — rr,  -  s:  — .  L  83  o  c  oud  \  I  c  IX  P  :  L.     From  hence  it 

3  '  . 
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appears,  that  both  M  —  m  and  P  —  p  vary  in  a  duplicate  ratio 
df  the  sine  of  latitude  nearly,  3  e  m  and  j9  e  being  given. 

6.  At  the  poles  s  =  1  and  c  =  0 ;  th6n  from  ^e  above  expres-    . 
sions,  we  deduce  M  —  m=3em,  P— |>  =  j>e,  PssM,  w=p 

ss  O. 

y.  An  approximate  value  of  e  may  be  fouiid  by  the  following 
proportioji ;  vii.  1  +  3>  5«  —  2  e  :  1  +  3  e  S*  —  2  6  ::  1  + 
3  ^  ^  :  1  +  3  e  S«  ::  M  :  M^  (Art.  1  and  3)  from  whence  c,= 

'w     in 
3  (M  ffl  -  M^  i»)  '^^^^y »  where  M'  and  M  represent  the  lengths  of 

a  meridipnal  degree  in.  two  given  latitudes,  the  sines  of  which 
being  S  and  s  respectively. 

8.  Or  an  approximate  value  of  e  may  be  found  as  follows ;  by 
Art.  3  We  have  1  —  2  e  +  3  €  s* :  1  +  e  s*  ;:  M :  P,  or  by  substi- 
tuting 1  —  c*  for  «%  it  will  bel  —  3ec*  +  e:l  —  €C*  +  €:;. 
M  :  F,  or  1  —  3  e  c*  :  1  —  e  c*  :  M  :  P,  from  whence  e  ae 

P  —  M 

/s^'Im  r — mT  ^^^y>  ^  *"^^  ^  being  the  lengths  of  a  meriK 

dional  and  perpendicular  degree  in  any  given  latitude. 

By  omitting  e  in  the  above  proportion,  the  denominator  iii 
evidently  too  great,  but  may  be  rieduced  by  writing  3  M  for  3  if^ 
^P  beiog  greater  than  M,  p.  160  "  Elements  of  the  Ellipse  ")  w^ 

P  —  M 

dhall  thien  have  e  s=  ^-n — trrf  tievctet  thaii  befofe,  but  not  so 

2  M  COS.*  lat/  ' 

correct  as  give;iin  Art.  7.  , . 

.  &.  By  having  the  measure  of  a  meridional  degree  at  the  equa* 

tor  aAa  the  compression,  to  find  the  equatorial. diameter  and; 

polar  axis.    Put  C  H  for  half  the  equatorial  diameter,  and  C  K 

(bi  half  the  polar  axis,  then  (Art.  3)~g  =  ^  x  C  K  ==  ^-* 
X  C  K  is  t)  m  .••  C  K  =  r4^;  tut  by  Art.  1,  1  -€  :  1  iiGt: 
:CH;  Orl-e:l::Ti^:CH  =  ,-Ti^.  : 

,     J    —  «  (1   —  «)« 

in  S^  ^  CH       p  ^  _    1  vm    _  m»2  v^    1     ;;^- 

^!!|^  (Art.  4  and  9)  equal  to  the  radius  of  curvature  at  thfe  polej^' 
(Art.  3).  Now  if  M  represent  the  measure  of  a  degree  at  the 
poles,  then  we  shall  have  j^  =  t;  M  ther.  M  as  j-^,   a^d  t 

as  1  r-  ^.    By  comparing  the  value  of  e  in  Art.  4  with  the 

abave,  we  have  ^  ^  ^  .-.  M  «  ;?  ^Z^- 

I'Lv  1%6  qnadrdntal  arc  of  the  eUiptic  meridiaxi  \l&  «.^)^  Vo 


ift    Approscimdte  Values  of  the  Radii  of  Curvaturt^  8^c.  [Ato. 
i  C  H  X  3-141169,  &c.  {1  -  (I  +  ^,  +  ^^  +  &C.J5 

where  d  =  1  -r  (^li)  *  ^  ^  =^  semiconjugate  and  C  H  = 

semitransverse  diameters. — (IVIr.  Barlow's  Mathematical  Tables^ 
p.  293.) 

12.  The  difference  between  the  squares  of  the  sines  of  any 
two  latitudes  equally  distant  from  the  latjitude  of  45^  are  equal 
to  each  other. 

Let  A,  and  A  +  B  =:  D,  represent  the  degrees  equally  remote 
from  45^,  then  will  sin.«  (45°  +  D)  -  sin.*  (45°  +  A)  =  sin.* 
(46°  -  A)  -  sin.«  (45°  -  D). 

Per  trig.  sin.  (45°  +  D)  =  (sin.  D  +  cos.  D)  sin.  45^  ther. 
sm.«  (45°  '+  D)  =  (sin.«  D  +  cos.*  D  +  2  sin,  D  cos.  D)  sin.* 
45°  =  (1  +  2  sin.  D  cos.  D)  sin.*  45°  =  ^  +  sin.  D  cos,  D 
(radius  unity).  In  like  manner^  sin.*  (45°  +  A)  =  ^  +  sin.  A 
cos.  A;  ther.  sin,* (45°  +  D)  —  sin.* (45°  +  A)  =  sin,  D  cos, 
D  —  sin,  A  cos.  A. 

We  also  have  sin.  (45°  —  A)  =  (cos.  A  —  sin.  A)  sin.  46% 
therefore  sin*  (45°  -^  A)  =  (sin.*  A  +  cos.*  A  —  2  sin.  A  cos. 
A)  sin.*  45°  =  (1  —  2  sin.  A  cos.  A)  sin.*  45°  =  ^  —  sin.  A  cos. 
A.  In  like  manner^  we  have  sin.*  (45°  —  D)  =  4.  —  sin.  D 
cos.  d :  therefore  sin.*  (45°  -^  A)  —  sin.*  (46  —  D)  =  sin.  d 
COS.  D  —  sin,  A  cos.  A ;  which  shows  that  sin.*  (46°  4-  D)  -* 
sin.*  (45°  +  A)  =  sin.*  (45°  —  A)  -  sin.«  (45°  -  D). 

13.  To  find  in  what  latitude  the  difference  between  the  lengths 
of  two  contiguous  meridional  degrees  is  the  greatest. 

Let  A  denote  the  degrees  in  me  required  latitude,  and  m  the 
length  of  a  meridional  degree  at  the  equator,  and  «the  compres- 
sion; thenArt.  5,  m{l  +§6 sin.*  (A  +  1°)}  —  iw(l  +3esin.*A) 
=  3  e  m  {sin.*  (A  +  1°)  —  sin.*  A}  =  max.  Or  sin.*  (A  +  P) 
—  sin.*  A  ==  max.  Per  trig,  we  have  sin.  (A  +  1°)  =  sin.'A 
COS.  1°  +  cos.  A  sin.  1°  =  sin.  A  +  cos.  A  sin.  1°,  the  cos.  1® 
Jjeing  very  near  unity  or  radius,  hence  we  have  sin.*  (A  +  1°) 
=  sin.*  A  4-  2  sin.  A  cos.  A  sin.  1°  +  cos.*  A  sin.*  1°  =  sin.* 
A  +  2  sin.  A  cos.  A  sin.  1°,  cos.*  A  sin.*  1°  being  extremely 
small ;  therefore  sin.*  (A  +  1°)  —  sin.*  A  =  2  sin.  A  cos.  A 
sin.  1°  ==  max.  Or  sin.  A  x  cos.  A  ^  max,  which  is  well 
known  to  be  the  case  when  A  =  45  degrees,  the\required 
latitude, 

14.  The  differences  between  the  lengths  of  any  two  contiguous 
meridional  degrees  equidistant  from  the  latitude  of  45°  are  equal 
to  each  other.  This  will  readily  appear  by  comparing  Art.  12 
and  13  together. 

15.  The  same  properties  that  have  been  demonstrated  (in  Art* 
13  and  14),  relative  to  the  meridional  degrees,  may  likewise  b« 
phown  to  belong  to  the  degrees  perpendicular  to  the  meridian.- . 

16.  If  Rr,  M  represent  the  lengths  of  any  two  contiguous 
meridional  degrees,  and  V\  P  the  lengths  of  two  conpespondiDg 
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degrees  perpendicular  to  the  meridian,  then  will  M'  =  3  (F  —  P) 

+  M  and  F  =  5LzJ!  +  p  very  near. 

Let  S",  S  denote  the  corresponding  latitudes,  m  the  length  of 
a  meridional  degree,  p  the  length  of  a  pierpendicular  degree  «t 
the  equator,  and  e  the  compression ;  then  (Art,  6)  M-  —  M  = 
3  em  (S'«  -  S«)  and F  -  P  =  ;> e  (S^*  -  S«),  therefore  M' 
—  M  :  F  —  P::3m  :p::  3  :  lnearly,or'M  -  M  =  3(F-P), 

hence  we  have  M^  =  3  (F  -  P)  +  M,  and  P^  =  5^J5i   +   p 

•  - 

very  near. 

17.  The  preceding  equations  are  nearly  the  same  as  given  by 
Col.  Lambton,  in  Part  II.  of  the  Philosophical  Transactions,  for 
the  year  1818,  from  whence  most  of  the  following  examples  are 
taken. 

Example  1 . — Given  60473*63  fathoms  for  the  length  of  a  meri- 
dional degree  in  latitude  9^  N.  and  60484'5  fathoms  for  the 
length  of  a  meridional  degree  in  latitude^  12^  N:  to  find  the  com- 
pression. 

^  ,      .         e0484-5  -  60473-53  «  10-97     ,  .    „^ 

Compression  =  g  (60478'&8siD.«  120  ,60484-5  sin.- 90)  ( ^rt.  7). 

Log.  60473-63   ^ .  =  4-7816663 

Log.sin.»12^    ...•. =»  2-6357678 

Log.2614-1 =  3-4173231 

Log.  60484-6., =  4-7816441 

Log.sin.»  9® =  2-3886648 

Log.  1480-16 =  3-1703089 

3  (2614-1  -  1480-16)  =  3  x  1133-94  =  3401-82  and  the  com- 

10-97  1 

pression  =  555^:55  =  j^^.  ^         ^ 

.  Example  2. — Given  60484-6  fathoms  for  the  length  of  a  meri- 
dional degree,  and  60866-5  fathoms  the  length  of  a  degree 
perpendicular  to  the  meridian  in  latitude  12°  N.  to  find  th« 
compresaion. 

*    .    ,    ^  .  60856-5  -  60484-5  =  372 

By  Art.  8,  compression  =  ^  ,  60484-5  x  cos.^  120- 

Log.  COS.*  12° =  T-9808088 . 

Log.  120969 =  6-0826741 

Log.  116739-8 =  5-0634829 

372  1 

Therefore  jjT^I^  = -jjjqf  for  the  compression. 

Example  Z.—Gi\ea.  in  lat.  13°  34'  44"  N.    The  length  of  * 
degree  604'91-46  fathoms,    and  the  comYc«'«s^'Sk 

2 


t 


-    r 
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^    tb-fibd  the  length  of  a  meridional  degcee  at  the  equator.  - 

By  Art.  6,  i»  =  M  (1  -3c  »•),  where  M  =  60491-46,  t  = 
^  and  »  =  sin.  13*  ^4'  44". 

Log.3 »  0-4771213 

Log.  A =3-5086383 

gum...: =3-9867696 

Halfimn...... ..•••  *  2-9928798 

Log.  sin.  13^  34' 44'" »  1-3706684 

Sum  considered  as  a  sin =  ^-3635482' 

Cos.  even  therewitli =  1-9998842 

Itsdouble sx  1-9997684 

iQg.  60491-46 »  4-7816940 

Sum  of  two  last =  4-7814624 

#  ■ 

Wluch  coixesponds  to  Ae  60459*2  fathoms^  the  required  lengtl^ 

of  a  meridional  degree  at  the  equator.  -  •  ^ 

Example  4. — Given  the  compression  ^  and  Ae  length  of  a 

meridional  degree  at  the  equator  60459*2  fathoms,  to  find  the 
length  of  a  degree  perpendicular  to  the  meridian  at  the  equator. 

ByArt.6,p=m(^j~^')  =  60459-2  x  ~. 

Log.  60469-2 «  4-7«14624 

Log.313 =2-4955443 

Log.  311  ar.  com =  3-6072396 
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Log.  60848 «  4-7843463 

Therefore  60848  fathoms  is  the  lengflx  of  a  degree  perpendkular 
^  thje  meridian  at  the  equator.  ' 

Otherwise,  by  retaining  e«,  we  have  at  Art.  4/>  =s      ^     ,5S' 

mglOg  _  96100m  * 

(S09)*    *"    95481 

tog.wi =  4-7814824 

Log.  96100 =  4-98B7234 

Log.  95481  ar.  com =  6-0200830 

Log.  60851-1 =  4-7842688 

Which  differs  from  the  preceding  value  by  3*1  fttthoms. 


1  WSiJ       Qf'i^  EiUptk  Artt  of  an  ohhite  ISf^mUt. ' """'  "^   iW 
By  Art.  4,  compresskm  c  «  1  -  y/^  =  1  -  y/^^ss 

1  -  -9968  «  -0032  =  ^^,  instead  of  ^^.    This  is  in  a  sup* 

position  that  the  length  of  a  degree  perpendicular  to  the  meri- 
dian at  the  equator  is  60848  fathoms. 

Example  5.— Givea  the  length  of  a  meridional  degree  at  the 

equator  60*469*2  fathoms  and  the  compressio^  —,  to  find  the 
equatorial  diameter  and  polar  axis. 

-D      A   ^    n    r^rr  »"»  310  x  67'29  &c.    x  60459*2         i    ,^  ,1. 

By  Art.  9,  C  K  as  |— ^  s=s . — — --^  s«  half  the 

polar  axis. 

Log.SlO ==  2*49136ir 

Log,  57-29,  &c. =  1-7681226 

Log.  60459-2 ==  4-7814624 

Log.  309  ar.  com =  3-6100416 

Log.  3476267 =  6-6409882 

Therefore  the  polar,  axis  is  6960634  fathoms,  di£fering  from  CoL 
Cambton's  measure  by  368  fathoms. 

vm  vm         SIO 

e 
« fit 


ByArt.9,CH  =  ^i^,  =  _^^  x  ^. 


log.  ~fj,  as  above '. . .  =  6-6409882 

Log-sfo*. =  2-4913617 

Log.  309  ar.  com =  3-5100416 

Log.  3486614 =  6-6423914 

Therefore  the  equatorial  diameter  Is  6973028  fathoms,  differing 
fiom  Col.  Lambton  by  360  fathoms.' 

„  ,  en  -CK  11247  1  ji-         X 

Hence  we  have  —^jf-  =  ^gg^jj  =  mmS2^  according  to 

examples.  1^  «  .^L  =  _±_  according  to  Col.  L^ 

toil. 

Example  6. — Given  the  equatorial  diametei-  6973028  fathoms,. 
to  find  the  circumference  of  its  corresponding  circle. 

Log.2 =  0-3010300 

Ii)g.3486614 c=  6-6423914 

Log.  3-14l,.&c «  0-4971499 

Log.21906414 =  7-3406713 

^he  required  circumference  differing  from  CoL  Lambton*s  by 
*^^34  fathowna. 

Example  7.— Given  the  lengths  of  a  meridional  and  ^et^e:iv.4i- 
^^dar  degree  at  tlje  equator  6u469'2  and  608^^i  fel\xom%,  X.'^  *fisA 
4it  lengm  of  a  degree  at  the  polea* 
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By  Art.  10,  M  =/>  \/ £^  hence  we  haye 

Log.  60848 =  4-7842463 

Log.  60459-2 =  4-7814624 

Difference , =  0-0027839 

i  difference ; =  0  0013919 

Log.60848 =  4-7842463 

Log.  61043-3 =  4-7866382 

* 

If  p  had  been  taken  60851-1,  as  found  by  the  latter  part  of 
example  4,  instead  of  60848,  a  degree  at  the  poles  would  be 
61048  fathoms. 

Example  8. — Given  the  Tength  of  a  meridional  degree  at  the 

equator  66469-2  fathoms  and  the  compression  — ,   to  find  the 

length  of  a  meridional  degree  in  latitude  59°. 
5y  Art.  5,  we  have  M  —  w  =  3  e  m  5». 

Log.  3 =  0-4771213 

Log,g45 ^  3-5086383 

Log.60459-2 =  4-7814624 

Constant  log. ...  ^ =  2-7672220 

Log.  sin.*  69°.  ............  =  1-8661312 

Log.  429-88 ^  2-6333632 

m  =  60459-2 

M  =  60889-08  fathoms  the  required  length. 

In  this  manner  were  the  lengths  of  the  meridional  degrees,  as 
given  in  the  table,  obtained,  which  agrees  with  Col.  Lambton's 
table,  calculated  to  every  third  degree. 

Example  9. — Given  the  length  of  a  degree  perpendicular  to  the 
meridian  at  the  equator  60848  fathoms,  and  the  compression 

— ,  to  find  the  length  of  a  perpendicular  degree  in  lat.  75*^. 

By  Art.  6,  we  have  P  —  p  =  j>  e s», 

Log.60848. =  4-7842463 

Log.gl «"3"6086383 

Constant  log. =  2-2928846 

Log.  sin.»  76° s:  1-9698876 

Log.  183-13 '....  =  2-2627722 

p  ^  60848-jO 


•  P  =  61031'13  fathoms  the  teqjoMed.\ea!g^, 
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In  this  manner  might  the  lengths  of  the  perpendicular  degrees, 
as  given  in  the  table,  be  calcinated,  but  I  have  nreferred  the 
following  method. : 

By  Art.  16,  F  =  ^  J^  +  P,  where  M"  -  M  represent  the 

diflFerence  between  any  two  contiguous  meridional  degfees  (as 
fihown  in  the  table)  and  P',  P,  the  lengths  of  two  conesponding 
perpendicular  degrees  ;  therefore,  by  oeginning  at  the  equator, 
X)r  at-  the  poles,  the  table  may  be  easily  formed ;  for  by  example 
4,  the  length  of  a  perpendicular  degree  at  the  equator  is  given; 
Sind  W  example  7,  the  length  of  a  degree  at  the  poles  is  known* 

Length  of  1°=  ^  +  60848-0  =  60848- 1 

2  =  ^  +  60848-1  =  60848-3 

3  -,  ^  +  60848-3  =  60848-6 

4  =  ^  +  60848-6  =  60849-0 

5  '_  :t?  +  60849-0  =  60849-6 

6=1+  60849-6  =  60860-2 

and  so  on. 

The  length  of  a  degree  corresponding  to  3^  of  latitude  by  the     ^ 
former  part  of  this  example  is  60o48-64  fathoms,  andof6°oflat. 
60850- 14  fathoms. 

Example  10. — Given  the  equatorial  diameter  6973028  and  the 
polar  ^axis  6950534  fathoms,  to  find  the  length  of  the  elliptic 
quadrant. 

By  Mr.  Barlow's  tables,  p.  292,  we  have  c  {1  —  (-^5^  +  ^774; 
H-  8cc.]  J  =  elliptic  meridian,  where  1 ^^  =  1  —  (1  —  e)* 

.=  ^(2-  e)=  ^.  =  5^  =  d,  andthelog.c  =  7-3405713 

•(example  6). 

Log.d ; =3-8089672 

Log.  2«,  ar,  com,  ....  =  T-3979400 

Sum =  3-2069072  Number  = '0016103 

Log.  3 -  0-4771213 

Log.  d« =  6-6179344 

Log.  2»  X  4«  ar.com.  =  2-1938200  * 

Sum, ,.,  s:  6-2888757 Jfwnber= -0000019448 
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1  -  -0016122448  =  -9983877,  therefore  '"  "^^^ 
z  c  X  '2495969  =  elliptic  quadrant,  or, 

Log.  c -  7-3406713 

Log. -2495969. =  1.3972301  , 

Log.  5467772  fath =  6-7378104 

Hence  we  hare  the  length  of  the  eUiptic  quadrant : 

Accordihg  to  Col.  Lambton =  5467494 -\ 

By  the  table =  6467666  J  FaUioins, 

By  example  10 «  6467 772 J 

If  the  length  ot  ft  degree  at  the  poles,  as  determined  by 
example  7,  he  correct,  that  is,  61048  fathoms,  or  3'7  fathoms 
greater  than  is  shown  in  the  table,  it  is  evident  that  the  sum  of 
tne  meridional  degrees  is  a  little  too  small. 

The  Lengths  of  every  Degree  computed  from  the  foregoing  Data 
from  the  Equator  to  tns  Pole. 
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Article  VII. 

Qh  tit  Action  of  Lime  upon.  Animal  and  Vegetable  SubttaaceM^ 
By  Mre.  IbbetooQ. 

SIR,  axmuak,  Dee.9t  1818,. 

'  I  BBTOBN  once  more  to  my  trencli.  I  hare,  after  three 
months'  triftl,  agun  examiQed  the  plants  that  were  placed  in  it ; 
tnd  though  many  have  died  in  consequence  of  the  extreme  heat 
and  want  of  moisture  of  this  uncommonly  fine  season,  yet  most 
of  those  which  are  indigenous  have  thrown  up  shoots.  Thus, 
confirming  the  former  results,  and  again  proving  the  folly  of 
digging  up  weeds  and  then  burying  them  to  make  manure, 
imich  was  not  produced  in  my  first  experiment,  by  even  a  three 
years'  trial,  though  they  were  covered  all  that  time  .with  earth, 
and  placed  in  the  most  favourable  manner  to  produce  it,  if 
manure  from  decayed  weeds  could  so  hastily  be  procured  by  this 
mesBB. 

-  I  now  proceed  to  the  next  experiment,  which  indeed  has  fup- 
Pldied  a  result  so  singular  and  unexpected,  that  I  have  not  yet 
sot  the  better  of  my  surprise.  I  mentioned  in  my  first  letter  my  ■ 
—*—*'— I  of  examining  tfa«  truth  of  those  ^nerallj  iwjwie* 
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axioms  in  agriculture ;  viz.  ^^  that  lime  causes  the  decay  of  both 
animal  and  vegetable  matter^  thus  producing  constant  food  for 
fresh  plants,  and  by  this  means  nourishing  the  earth."  I  placed 
a  piece  of  veal  cut  into  slices,  last  sulnmer,  in  mild  hme,  and  to 
jny  great  astonishment,  it  remained  five  months,  two  feet  under 
ground,  without  any  smell  or  moisture,  being,  when  discovered, 
perfectly  sweet.  The  Ume  formed  a  sort  of  crust  around  it,  which 
appeared  to  harden  it,  and  render  it  impervious  ta  air ;  and  I 
d[oubt  not  it  would  have  continued,  fresh  and  in  the  same  condi- 
tion, many  months  longer,  if  I  had  not  taken  it  out.  Having 
thus  found  by  experiment,  which  has  repeatedly  been  confirmed 
by  subsequent  trials  with  the  same  results,  that  lime,  instead  of 
destroying  animal  matters,  preserved  them,  I  was  inclined  ta 
draw  the  same  conclusion  with  respect  to  vegetables  in  general* 
In  April  last,  I  placed  in  lime  a  quantity  of  mutton,  not  in  slices  as 
before,  but  in  one  mass,  weighing  a  pound;  and  in  another 
trough,  in  the  same  sort  of  Ume,  I  put  a  quantity  of  vegetables, 
weeds  as  well  as  boughs  of  trees,  annual  and  herbaceous  plants, 
with  some  common  heaths,  with  their  hard  roots.  They  remained 
nearly  five  months,  and  were  then  taken  up  for  inspection.  The 
meat,  in  spite  of  the  extreme  heat  from  the  strong  sunshine,  to 
which  the  trough  was  in  some  measure  exposed  (being  in  a  per- 
fectly unshaded  garden),  remains  as  fresn  as  it  was  the  first 
minute  it  was  placed  there  ;  but  the  vegetables  were  indeed  in  a 
very  different  state  ;  the  lime  lay  on  them  perfectly  loose,  not 
coagulating  or  forming  a  crust,  as  on  the  meat,  but  most  of  them 
were  not  only  rotted  in  the  bark,  but,  in  many  cases,  the  wood 
was  completely  decomposed,  and  really  almost  in  a  state  fit  to  fur- 
nish nutriment  for  other  plants ;  and  I  doubt  not  two  months 
more  would  have  reduced  them  sufficiently  for  forming  new 
combinations  suitable  to  the  nourishment  of  each  separate  plant. 
There  is,  however,  much  difference  in -the  manner  of  their 
decaying.  The  oak,  the  elm,  the  elder,  and  the  heath,  were 
completely  decomposed,  the  wood  in  a  powder,  and  black; 
while  the  walnut  and  hazel  nut,  which  in  simple  earth  were  more 
injured  tban  any  other  sort  of  trees,  were  Uttle  touched,  and  cer- 
tainly had  not  been  long  dead,  since  they  had  thrown  out  new 
buds,  but  without  any  bark  to  cover  them.  The  plants,  however, 
in  general  were  decayed  in  a  very  remarkable  degree.  That  the 
simple  earth  should  preserve  vegetables  so  completely  as  to  keep 
tjiem  for  the  most  part  undecayed,  and  for  the  second  year  so 
thoroughly  alive  as  to  throw  out  fresh  buds,  and  yet  in  tne  lime 
tliey  should  decay  so  entirely  as  to  decompose  the  wood  and 
reduce  it  to  a  wet  powder,  when  a  three  years'  trial  i?i  earth 
could  not  even  discolour  the  wood,  is  a  fact  not  a  UtUe  curious 
and  useful  to  agriculture.  It  would  seem  also  very  extraordinary, 
and  contrary  to  what  we  should  have  previously  expected,  that 
animal  mattery  can  be  preserved  so  perfectly  in  Ume,  si^^.of  §i|^i 
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months,  and  probably  for  a  far  longer  period,  when  most  vege- 
tables were  consumed  completely  in  half  that  time.  These 
facts  will,  however,  lead  us  to  a  few  results  at  present,  as  well  as 
to  future  trials,  and  will  enable  us  to  explain  and  reconcile  the 
opinion  of  many  excellent  agriculturists  and  chemists.  It  wilt 
also  show  why  certain  processes  have  always  uniformly  agreed 
and  been  advantageous  when  pursued.  This  may  be  the  reason 
why  lime  so  admirably  (wheii  enclosed  with  bog  earth  where  it 
has  first  to  reduce  the  undecayed  vegetable  matters,  such  as  the 
limbs  of  trees  and  hard  roots)  decomposes  plants  so  quickly  and 
corrects  the  acid  of  the  more  decayed  Vegetable  matter  in  bogs 
of  older  formation.  It  will  also  explain  how  completely  possible 
it  is  in  a  piece  of  boggy  heath,  overrun  with  the  heathy  plants,. 
to  bring  the  ground  into  a  perfect  state  of  agriculturtil  order  and 
beauty  in  a  short  time,  by  the  application  of  repeated  quantities 
;  of  hme  freshly  turned  in.  As  hard  as  the  roots  are,  a  few  months 
will,  it  seems,  entirely  decompose  and  reduce  them  to  a  black 
powder,  which  must  of  course  be  a  fine  manure,  when  lime  is 
added  to  correct  the  acid,  proceeding  thence  from  the  decom- 
posed vegetable  matter,  as  that  vegetable  matter  firfet  forms  a 
powder  and  thick  black  liquid. 

I  have  now  placed  the  same  collection  of  vegetables  and 
boughs  of  trees  in  another  trough  to  try  the,  experiment  once 
more,  rendering  the  lime  rather  milder ;  while  I  am  also  adding 
another  trench,  with  a  mixture  of  half  lime  and  half  earth,  to  try 
their  joint  effects  on  vegetable  matter,  that  I  may  ascertain 
whether  the  destruction  of  the  vegetable  is  caused  by  ih^  passing 
of  quick  lime  into  mild  lime,  or  whether  it  depends  immediately 
on  tne  action  of  mild  lime  only  on  vegetable  matter.  Sir  H.  Davy 
tays,'in  his  admirable  work  on  agriculture,  that  quick  Hme  only 
improves  certain  soils,  and  that  in  the  act  of  becoming  mild ; 
that  is,  in  passing  from  pure  to  carbonate,  it  prepares  soluble  out 
of  insoluble  matters.  Now  the  lime  that  I  placed  with  both  the 
animal  and  vegetable  matter  was  exactly  the  same,  equally  slaked^ 
and  sufficiently  so  to  be  in  fine  powder.  It  is  certain,  however, 
that  in  that  state  it  has  not  lost  all  its  corroding  power ;  for  if 
wdter  be  thrown  on  it  much  heat  is  extricated ;  perhaps,  by 
having  decomposed  the  wood  while  in  its  first  and  most  active 
-  state  it  was  more  -easily  completed  by  ^n  after  process,  though 
no  longer  possessing  any  acid  property. 

But  if  it  be  by  its  heating  or  corrodingquality,  how  comes  itthati 
it  does  not  affect  the  animal  as  well  as  vegetable  matter?  There 
was  quite  lime  enough  to  surround  the  plants  in  the  same  manner 
as  the  meat,  since  it  lay  on  the  boughs  veiy  thick;  and  though 
die  bark  iomiLediately  decayed,  in  no  one  instance  did  the  lime 
collect  round  the  plants,  or  coagulate  around  the  stem.  But  to 
answer  Sir  H.  Davy's  question,  whether  it  be  the  passage  from 
^uic^  lime  to  mild  Uste  that  effects  the  purpose  of  d^CQiCk^c^^\>L\^xi^ 
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of  wood,  or  whether  it  can  be  doiie  with  a  booqiMie  eqrbomta 
of  lime  divested  of  all  heat,  the  next  trial  muat  deoide^-aft  tiie 
lime  has  been  rendered  aod  reduced  to  a  t^Qrough  cftA^imi^ 
if,  therefore,  it  decomposes  the  plants  now,  it  must  be  bytht 
power  of  the  mild  lime  alone,  and  not  in  consequence  of  it0 
passage  from  quick  lime  to  mild  lime,  as  Sir  H.  Dairy  CGOcaiYed^ 
and  as  it  was  most  natural  to  suppose. 

Dec,  8.— This  letter  was  to  have  gone  to  the  editor  of  ihf 
Ammls  of  Philosophy y  but  has  been  so  long  delayed,  I  shall  add 
die  conclusion  of  the  experiment,  having  now  taiken  up  my  neat. 
trough,  which  has  completely  verified  my  first  trial,  that  thongk 
animal  manure  will  be  perfectly  protected  from  decay  by  the  \xmm 
surrounding  it,  yet  it  will  thoroughly  decompose  vegetables,  nee 
coagulate  around  them,  though  ever  so  much  hme  may  be  adid^ 
to  the  trial.  There  is  certainly  in  the  carbonate  of  lime  a  pofPtiB 
of  decomposing  vegetables  and  reducing  them  to  that  state'  JA 
Which  they  can  again  arrange  their  various  ingredients,  sp  tbaik 
each  may  adapt  itself  to  forming  new  combinations,  beqcmiag 
new  matter  for  the ybod  of  plants,  since  we  have  traced  it  to  a 
black  powder,  and  then  to  a  sort  of  brown  liquid. 

I  also  put  in  some  plants,  half  earth  and  half  lime,  on  vege* 
table  matter,  to  see  what  effect  so  contradictory  a  trial  would 
produce,  but  it  had  not  yet  remained  long  enough  to  obtain  the 
result. 

But  the  former  experiments  show  the  necessity  of  turning  in 
much  lime  into  bog  soil,  since  there  is  no  danger  of  its  plaster- 
ing the  vegetable  as  it  does  the  animal  matters,  and  coagulating 
around  them,  which  would  at  once  render  them  inert.  But  as  it* 
acts  not  thus,  too  much  can  hardly  be  given  when  lar^e  portions 
of  roots  and  hard  wood  are  to  be  aecomposed,  which  is  generally 
the  case  in  almost  every  dark-brown  bog.  Rich  soils  reqtire 
not  so  much,  as  it  would  rather  injure  these ;  it  is  merely:ib0 
acid  which  wants  correcting ;  but  in  all  other  soils,  it  8hoiufi:ibe 
proportioned  to  the  inert  vegetable  matter  the  soil  containa^^eod 
oe  governed  by  the  quantity  of  calcareous  matter  ahreaAf.  miwti 
with  the  earth.  :     .  /-.:  s^itc^ 

In  the  Mendip  Hills  the  soil,  being  a  very  thin  anr&oe  jiS'^JN^ 
velly  loam  on  a  limestone  soil,  has  received  great  nrlrfflptjigtHM 
Veiy  puzzling  way,  from  being  treated  with  hot  lime,^  sudtr^illp 
change  the  price  of  land  from  4j.  to  36s.  per  acre.  QilaotlttilMlf 
dung  were  placed  on  it  without  effect,  till  followed  by  hfijk  MMb 
but  after  that,  it  produced  astonishing  crops:  of  eoimMMiif 
animal  matters  got  surrounded  with  lime,  which  nanieMLitijjIsin 
-perfectly  inert,  till  hot  hme  decomposed  the  other,  aiuiapdlilM 
whole  soluble.  This  also  shows  why  dung  and  Gaibonate:<oj[J||||p 
will  not  do  lii^hen  placed  together,  as  Sir  H.  Davy  dednyijTjfe 
reason  why  magnesian  lime  acts  in  general  as  a  pQisoDy^iaft|||^ 
of  a  manure,  is,  ''  that  if  there  is  not  much  vegetaUe  jnagbMlll 
""■-■'■  ■      .-..  .  >■:   ^^ 
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the  soil  to  supply  by  its  decomposition  carbonic  add,  the  nutg- 
nesian  limestone  will  remain  long  in  its  caustic  state. 

I  perfecdy  agree  "with  Mr.  Dinsdale  that  nothing  can  be  worse. 
nsaaged  than  all  this  part  of  farming  in  many  parts  of  England. 
Farmers  should  make  a  sunk  place  out  of  the  way  of  the 
house,  as  the  Chine&e  do,  where  a  large  vat  should  be  retained, 
covered  with  a  wooden  cover,  into  which  the  piggery  might  be 
discha]^ed,  and  aU  the  liquid  mixture  of  the  house  emptied,  and 
mixed  with  water,  and  thus  thrown  on  the  fields.  It  is  certain 
that  liquid  goes  three  times  as  far  as  dry  manure,  and  if  the 
straw  thrownin  dirty  lanes  that  makes  such  poordung  were  thrown 
into  the  vat,  it  would  soon  afford  double  quantities  of  manure  to 
eveiy  farmer;  but  it  must  be  kept  out  of  the  way  of  the  house ; 
for  I  was  myself  a  witness  to  a  whole  family  being  carried  off  by 
luiving  a  place  for  fattening  hogs  close  to  their  house ;  but  a  vat 
may  be  managed  with  a  degree  of  cleanliness  that  can  be  pro- 
ductive of  no  evil.  When  I  take  up  my  next  trench,  I  shall 
continue  the  subject,  and  I  hope  to  try  the  efiect  also  of  magnesian 
and  whether  every  species  of  animal  manure  is  preserved. 

I  am,  Sir,  Sec.  8cc. 

Agnes  Ibbetson. 


Article  VIIL 

On  the  indigenous  Plants  in  the  North  of  Efigland. 

By  Mr.  Winch. 

(To  Dr.  Thomson.) 

SIR,  NewcatHe-upon-T^ne^  Diec.81,  ISIS. 

DumiNG  the  course  of  the  present  year  you  admitted  into  the 
11th  volume  of  the  Annals  of  Philosophy  the  first  and  second 
part  of  a  tract  on  the  distribution  of  plants  through  the  northern 
Cimntiea  of  England  ;  may  I  hope  the  remarks  now  transmitted 
will  meet  an  equally  favourable  reception.  Some  meteorological 
observations  shoula  have  been  comprised  in  this  paper,  but  I 
kttfe  not  as  yet  ascertained  in  a  satisfactory  manner  the  temper- 
stsis  of  die  spring  of  water  that  issue  into  our  deepest  mines— 
i^  filct  too  interesting  in  an  inquiry  on  subjects  depending  in  a 
OOMidsrsble  degree  on  the  mean  temperature  of  tne  earth,  as 
-Ml  ts  of  the  atmosphere,  to  be  passed  over  in  silence.  These 
khiB  be  communicated  at  a  future  opportunity. 

Ssviea  different  species  of  fruit-trees  ripen  their  fruit  in  the 
imthnrn  rnuntrinn,  which  seldom  or  never  do  so  in  this  latitude; 
Aese  are  the  vine,  the  fig,  the  quince,  the  medlar,  the  walnut, 
lbs  cbestnut,  and  the  mulberry.  This  may  be  ascribed  in  some 
iMWBVe  to  the  previ|lence  of  cold  easterly  winds  during  the 
imiibf  months  destroying  the.  hloesoms ;  to  the  low  temoec- 
wivs  of  Qor  autumns,  miich  prevents  the  yoxm^  hooAl  w^<Bft. 

VoL,XIV.  Jf^W.  I  ^ 


180  Mr.  Winch  m  the  htdigenms  Tlcndi  [At^. 

hardempg  and  maturing  the  bads  enveloping  die  ftowere  kt 
embryo*;  but  more  edpeciaHy  to  the  ynoat  of  a  ctmtbmance  of 
Bufficient  heat  during  the  summer  to  bring  the  fruit  to  perfeetioQ 
which  occasionally  is  formed ;  for  all  these  trees  withstand  tfitf 
winter  frosts  tolerably  well  in  sheltered  situations.  The  tina 
seldom  flowers ;  and  if  by  chance  small  grapes  are  produced^ 
Ihey  soon  drop  off.  The  ng  is  seldom  seen  out  of  the  not-hoose^ 
fmd  is  always  barren.  The  mdnce  and  medlar  flowei^fTee^; 
bat  their  fruit  never  ripen ;  ana  the  same  observatioD  holds  good 
with  regard  to  the  walnut  and  chestnut :  even  the  filbert  bean 
very  sparingly.  The  mulberry  is  here  a  low  stunted  1m  ;  bat 
in  favourable  summers  bears  abundance  of  small  fruity  which 
partly  ripen^  and  are  well  flavoured. 

On  traversing  the  wild  and  extensive  moors  of  Dniham,  Cum- 
berlandy  and  the  south  of  Northumberland^  an  interesting  pheno- 
menon presents  itself  in  numerous  places.  There  the  surface  has 
been  cast  into  equal  ridges  by  the  plough,  though  the  land  is 
now  covered  by  heath ;  and  agriculture  has  formerly  flourished 
in  situations  so  elevated  as  to  preclude  the  possibili^  of  obtain- 
ing com  crops  from  them  at  the  present  day.  Record  and 
tradition  are  alike  silent  respecting  the  era  when,  and  the  people 
by  whom,  these  districts  were  subjected  to  tillage ;  nor  has  any 
probable  conjecture  been  started  to  throw  light  on  this  cmions 
subject.  The  most  considerable  elevation  above  the  level  of  the 
sea  at  which  wheat  is  now  cultivated  does  not  exceed  1000  feet* 
Oats  grow  at  nearly  double  that  height;  but  in  unfavo«uabi» 
years,  the  sheaves  may  frequently  be  seen  standing  among  the 
luiow,  which  not  uncommonly  covers  the  tops  of  the  monotaina 
in  October,  and  is  nev^  later  in  falling  tnan  the  middle  of 
November.  The  stations  of  barley  and  rye  are  between  those  of 
flie  wheat  and  oats,  but  big,  a  more  hardy  grain  than  either 
bf  the  former,  is  no  longer  cultivated. 

Turnips,  but  of  a  small  size,  and  potatoes,  grow  at  the  same 
height  as  oats  ;  and  these  moors,  when  newly  broken  up,  yield 
a  good  crop  of  rape.  On  the  soil  being  turned  over  for  th^  fiitet 
time,  and  lime  applied,  these  lands  produce  white  clover  (trifdliifin 
repeus)  in  abundance — a  circumstance  in  no  way  satisfacioiHy 
accounted  for,  but  which  is  known  to  take  place  on  wastes^bcAh 
in  Britain  and  North  America  (see  Pursh's  Flora  Ameriecmg^ 
ii.  477),  and  probably  in  most  other  temperate  regions*^  hk 
white  or  opium  poppy,  which  is  cultivated  on  a  large  sKliile  in 
Flanders,  and  the  tobacco,  which  is  to  be  met  With  in  mostpiritts^f 
jBweden,  are  here  known  only  as  ornaments  to'  the  flower -g^fMiMi. 

The  plants  which  seem  designed  by  nature 'to  bind- the  lodte 
lands  of  the  sea  shore  in  the  north  of  Europe  by  their  creepin|r 
roots,  or  rather  stolones,  are  the  means  of^  forming  lovrtt^m- 
topped  hills,  called  links,  along  a  considerable  part  of  these 
coasts.  Those  whose  localities  are  confined  to  the  beach  are 
tfiticum  lotiaceum,  the  sea-wheat  ffrass,  arundo  arenaria,  sea* 
mat  grasB  ;  ^elymus  arenariusj  sand  .lyme  grassy.  £ditim  glaaca> 
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sea-green  fescue- gnuM;  caresc  arenarict^  seasedge,  and  occa* 
iionaUy  eiyngium  maritimum,  sea  eryngo,  and  juncus  maritimiiSi 
fea^rosh ;  but  to  them  may  be  added  the  following  awdliarieB 
which  are  by  no  means  exclusiyely  the  productions  of  the  sea- 
i^re  :  triticum  repens^  couch-grass ;  galium  Te^omy  ladies' 
bed-atraw;  ononis  repens^  rest  harrow;  rosa  spinosissima^ 
hnmet  leaved,  or  Scotch  rose,  with  some  coQipositsd,  and  a  few 
other  plants.  The  sea  buck'4:hom,  hippophae  riiamnoides,  lA 
vduiown  here;  nor  are  dactylis stricta,  upright  cocks-foot  graMl, 
panicum  dacl^lon,  creepii^  panic  grass,  or  juncus  acntus,  great 
sharp  searrush,  all  abounding  on  the  shores  of  the  mediterranean, 
to*  be  met  with ;  and  the  rare  northern  sedge,  carex  incurva,  ia 
also  a  stranger. 

Though  observations  on  organic  remains  may  appear  out  of 
place  amon^  minutes  intended  to  illustrate  the  geography  of 
jrionts  ;  yet  it  may  not  be  amiss  to  remark  that  not  one  of  the 
vegetables  which  have  left  impressions  on  our  coal,  6lc.  ar^ 
known  to  exist  at  the  present  day.  The  casts  which  frequently* 
oecsur  in  this  coal  field  are  those  of  the  trunks  of  large  trees 
onbedded  in  sandnstone,  and  mineralized  by  silex ;  but  to  what 
species  they  belonged,  it  is  impossible  even  to  conjecture,  as  dO 
ipnpressions  of  leaves  remain  i  short  thick  stems  resembhng 
iito&e  of  the  genua  euphorbia,  mineralized  by  sandstone  wit£ 
mi'  fryrites,  and  coal-marks  of  ferns,  like  osmunda  regaUs^ 
fitex  mas,  blechnum  boreale,  gigantic  reeds,  rushes,  cones^  and 
a- iii088  approaching  to  fontinalis  antipyritica  in  shale;  fire^ 
deify,,  vandstone,  and  especially  in  ironstone  nodulec^.    WheA 

cty^he.  euphbrbisB,  reeds,  &c.  retain  their  proper  shapes,  btil 
always  compressed  when  found  in  a  horizontu  position. 


flahis  indigenous  inlEngiand  inLat.  64*30, 65'30  North,  arrangeq 
according  to  Jussieu*s  Methjod  in  natural  Classeg  and  Families* 

Second  Class. — Monocotyle-  • 
dones. 

1.  Naiades 6 

2.  GraminesB 94 

3.  CyperacecB 56 

4.  Typhaceee 6 

5.  Aroideee  •• 2 

6.  Junceee.  . .  • 17 

7.  AsparagesB 6 

8.  Ahsmaceee 19 

9.  Colchiacese 2 

10.  lihaceaB 12 

11.  Judese 2 

12.  Archide® 20 

13.  Hydrocharide» 1 

Species *«*»%««  «SkAS^ 


Kret  Class.— Acotyledones. 

1.  Alg». 164 

2*:Pungi 314 

3k  HjpoxylsB >..•••  ••••    ^ 

■i^'Ltcaenea  ...•«•.••.  310 

6r  H«patic» •  • .  • .    45 

«.  Mjoci. 221 

:?..EiUces* 31 

8.  I^^podiaceoB* ......     -  6 

9.^  BiuzospermsD * .  ..x.      1 
lO.-  EquisetacesB  * 6 
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Third  Class.- 

,  1«  Conifer® 1 

2.  Amentaceee 52 

3.  Urticeae 6 

4.  EuphorbiacesB. 7 

5.  AristolochisB 1 

6.  Thymebea % . .  2 

7.  PolyonesB 21 

8.  ChenopodefiB 24 

9.  PlantaginefiB 6 

10.  PlumbaginesB 2 

11.  Pumulaceee 12 

12.  Rhinanthaceee 21 

13.  Jasmineee. 2 

14.  PyrenacesB 4 

15«  LabiatsB 36 

16«  PersonataB 15 

17.  Solanese 7 

18.  Borraginese 14 

19.  ConvolvulaceaB 3 

20.  GentianesB 8 

21.  Ericaceae 17 

22.  Cxicurbitaceae 1 

23.  Campanulaceae 6 

24.  Compositee 94 

25.  Dipsaceee. 6 

26.  Valeriaiiese 5 

373 
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Dicotyledones. 

Brought  up.  •»»••« « .373 

27.  RubiacesB .^ .  13 

28.  CaprifoliacesB 7 

29.  UmbelliferaB.  •••«•<••  47 

30;  Saxifrageee 13 

31.  Crassulacesd 9 

I  32.  PortulacesB 8 

33.  Grossulariee 7 

34.  Salicarise 4 

35.  OnegrarisB 16 

36.  Rosaceee •  • .  51 

37.  Leguminosae 47 

38.  Frangulacese .2 

39.  BerberidesB  ...•••»••  1 

40.  PapaveracesB  ..•.•••.  16 

41.  Cruciferae. 53 

42.  Capparideae 6 

43.  Canophylleae 40 

44*  Violaceae 6 

45.  Cisti 2 

46.  TiUiaceae 1 

47.  Malvaceae 4 

48.  Geranieae 16 

49.  Hypericeae * . . . .  9 

50.  Acerae 2 

51.  Ranunculaceae 28 


774 


^ .  Families.  Species. 

First  class^  acotyledones 10 1160 

Second  class,  monocotyledones  . .   13   242 

Third  class,  dicotyledones 51    774 
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I  have  the  honour  to  be.  Sir, 
Your  obedient  humble  servant, 

N.  I.  Winch. 


Article  IX. 
Analyses  of  Books. 

An  Account  of  the  History  and  Present  State  of  Galvanism. 
By  John  Bostock,  M.D.  F.R.S.    London,  1818. 

Galvanism  constitutes  the  most  splendid  addition  nvhich  the 
physical  sciences  have  received  since  the  commencement  of  tlie 
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present  centuty.  For  the  first  12  years  of  that  century^  it  was 
cultiyated  with  indefatigable  industry  in  almost  every  cotintry  of 
Europe.  The  result  was  a  most  important  augmentation  of 
chemical  facts  and  the  development  of  a  new  a^ent  of.  almost, 
unlimited  power  by  which  chemical  decompositions  might  be 
brought  about.  Some  addition  has  also  been  made  to  our  elec- 
trical knowledge,  though  this  department,  as  indeed  might  have 
been  anticipated,  has  neither  received  so  important  nor  so  bril- 
liant an  increase  as  the  chemical.  The  harvest  has.  been  already 
in  some  measure  reaped ;  and  the  most  active  of  the  labourers 
have  in  a  great  measure  left  the  field.  A  pause  has  ensued  in 
the  progress  of  galvanic  discovery.  The  facts  require  classifica- 
tion and  generalization.  Whoever  shall  succeed  in  introducing 
a  striking  improvement  in  the  theory  will  in  all  probabiUty  occa- 
sion a  new  stimulus  to  the  activity  of  experimentaUsts,  and  give, 
rise  to  the  discovery  of  a  new  senes  of  important  facts. 

At  such  a  season  as  the  present,  a  clear  and  candid  history  of 
galvanism  cannot  but  be  of  considerable  value.    It  will  save  the 
ftiture  dieorist  considerable  trouble,  by  laying  the  facts  before 
him  within  a  short  compass,  and  by  pointing  out  the  source^ 
whence  the  requisite  information  on  every  branch  of  the  subject 
may  be  obtained.    The  work  before  us  deserves  great  praise  as 
an  historical  sketch.    It  is    written  with  mucl  perspicnify, 
with  unimpeachable  candour;  the  accuracy  where  papers  are 
referred  to,  written  in  the  EngUsh  or  French  language,  is  faultless^ 
but  the  account  of  papers  which  have  been  pubUshed  only  in  the 
German  language  is  much  less  complete.    Several  very  import- 
ant papers  are  not  noticed  at  all ;  and  it  is  pretty  obvious  that 
the  author  has  not  had  an  opportunity  of  perusing  others  in  the 
original  language,  but  that  he  has  been  obliged  to  satisfy  himself 
wim  the  imperfect  and  garbled  extracts  which  have  occasionally 
appeared  in  the  French  periodical  works.    I  allude  particularly 
to  the  papers  of  Ritter,  one  of  the  most  active  experimenters, 
and,  perhaps,  the  most  bulky  writer  on  galvanism  that  has 
hithertx)  appeared.    He  was  a  man  of  real  genius,  of  the  most 
extraordinary  activity  of  mind,  and  the  most  unbounded  ambi- 
tion.   This,  together  with  his  extreme  youth,  for  he  died  at  the 
age  of.  34}  was  the  cause  of  the  different  extravagant  doctrines 
^i^ich  he  from  time  to  time  advanced,  and  the  inaccurate  experi- 
ments by  which  these^opinions  were  supported.    Had  he  lived  to 
a  more  mature  age,  he  would  have  shaken  off  all  these  absurdi- 
ties, and  appeared  in  a  light  more  befitting  his  genius  and  his 
industry ;  but  with  all  these  defects,  his  services  were  uncom- 
monly great,  and  galvanism  is  indebted  to  him  for  a  great  deal 
which  has  been  ascribed  to  subsequent  writers.    For^uiis  injus- 
tice^ Ritter  has  in  some  measure  to  thank  the  obscurity  of  his 
writings  and  that  mystical  metaphysics  with  which  tney  are 
interap^csed.    If  any  person  who  has  studied  Hitter's  writings 
w^  tq.,giv^  us.f^.sunpl^  statement  q£  hisi  exij^eiimi^\J9k  w 
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opinions,  strijyped  of  the  slang  which  everjr  where  obscmesthisqa^ 
he  would  confer  no  small  favour  on  the  reputation  of  Rittery  and 
even  upon  the  philosophical  reputation  of  Germany  itself.  •  Prof, 
(ErBtedy  of  Copenhagen,  is  another  writer,  whose  w6ilui>  oiir 
author  obviously  has  not  seen.    His  theory  bears  a  certain 
analogy  with  that  of  Berzehus ;  but  it  is  by  no  means  the  J96^^ 
with  his.    Berzelius  has  descended  into  much  more  mtnute  pari^ 
ticulars  than  (Ersted,  who  has  given  his  theory  in  very  geiffirtji 
terms  indeed.  It  would  be  easy  to  show  that  BerzeUus's  dw^taine 
is  not  consistent  with  the  theory  of  electricity  as  it  is  ieit  present 
admitted,  at  least  in  this  country ;  but  I  am  not  aware  that  ihk 
same  objection  Ues  against  the  theory  of  (Ersted.    Indeed  this 
present  state  of  the  doctrine  of  heat  must,  I  should  think,  satisA^ 
every  thinking  person  that  the  present  theory  cannot  be  much 
longer  defended.    The  connexion  between  electricity  and  heat 
is  so  obvious  that,  I  conceive,  whatever  overturns  the  theory  of 
heat  to  be  equally  fatal  to  that  of  electridty.    But  this  is  not^e 
place  for  such  discussions. 

■■  Our  author  has  divided  his  work  into  two  parts.  In  the  ffiret, 
he  gives  a  history  of  the  new  galvanic  investigations  in  the  order 
of  Uieir  discovery,  dividing  me  whole  history  into  three  enis ; 
viz.  I*  The  experiments  made  before  the  discovery  of  the  pQe. 
8.  Th^  experiments  from  the  discovery  of  the  pile  to  the  decom- 
position of  the  alkalies.  3.  The  history  of  the  decompositioii  of 
the  alkalies  and  earths. 

1.  It  was  to  an  accidental  observation  made  in  Galyani's 
dissecting  room,  as  is  universally  known,  that  galvanism  owes 
its  origin.  These  observations,  nowever,  might  nave  been  made 
without  drawing  the  attention  which  they  deserved^  had  it  ^t 
been  for  the  speculations  of  Galvani  respecting  the  nervous  nmdy 
his  attempt  to  support  these  speculations  by  njs  experimentB  cm 
frogs,  and  the  discussion  which  ensued  between  hun  and  Vplta 
respecting  the  cause  of  the  convulsions  into  which  in  th^se 
experiments  the  limbs  of  the  frogs  were  thrown.  For  almost  lOO 
years  before,  DuVemey  had  made  the  very  same  observation, 
which  attracted  the  attention  of  GsUvani,  yet  it  did  not  lepcl.to 
the  discovery  of  galvanism,  Du  Vemey  s  observation  beiog 
curious,  and  not  generally  known,  I  shall  transcribe  the  account 
of  it  as  I  find  it  in  the  Histoire  de  T  Academic  Royal  dea  Scie«i^ 
for  1700  (p.  40).  '^  II  a  fait  voir  sur  une  Orenouille  fraicbement 
morte,  qu'en  prenent  dans  le  ventre  de  Tanimal  lea  neiib  qui  yon^ 
fiux  cuisses  et  aux  jamb^s,  et  en  les  irritant  un  peu  avec  le  Bcalbel, 
ces  parties  fremissent,  et  soufirent  une  espece  de  convnl^jipn, 
Ensuite  il  a  cbup^  ces  m^es  nerfs  dans  le  ventre,  et  les  tenant 
un  peu  tendus  £^vec  la  main,  il  leur  a  fait  faire  le  meme  effeCptf 
le  meme  mouvement  du  scalpel.  Si  la  OrenouiUe  £tbit  .mus 
..  vieille  morte,  cela  n'arriverqit  point,  Apparemment  il  nbrtoit 
encore  dans  ces  nerfs  des  Ucjueurs,  dont  t'ondulation'oausb^ le 
fi-emi^sement  des  parties  ou  Us  repondoient^  et  par  copsequent 
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les  nerfs  ne  a^roient  que  des  tuyaux,  dont  tout  Teffet  dependroif 
^e  la  liqueur  qu'iliscontiennent." 

After  giving  a  concise  account  of  Galvani's  experiments  ami 
sbeculations,  our  author  notices  the  publications  of  Valli  and 
Fowler,  the  paper  of  Dr.  Wells,  the  experiments  of  Humbddt, 
the  letters  and  theories  of  Volta,  and  tne  paper  of  Fabroni,  <^ 
Florence.  Oalvsmi  ascribed  the  phenomena  to  the  neryoua 
fluid,  Volta  to  comolon  electricity,  and  Fabroni  to  the  chemical 
action  of  the  substances  employed  upon  each  other. 
.  2.  Volta  ascribed  the  galvanic  phenomena  to  the  electrical 
action  of  the  two  metals  upon  each  other.  Bennet  and  Cavallb 
h^  shown  that  certain  metals,  when  placed  in  contact,  and  theA 
separated  from  each  other,  are  found  in  different  states  of  electri- 
city;  the  one  plus,  and  the  other  minus.  Volta  conceived  thi^t 
the  evolution  of  electricity  in  galvanic  experiments  was  owing 
to  this  law.  The  zinc  plate  became  plus,  and  the  silver  <Ar 
copper  plate  minus.  He  conceived  that  by  increasing  the 
number  of  plates  with  a  liquid  conductor  between  each  pair,  the 
dectricity  might  be  increased  at  pleasmre,  and  the  effects 
accordingly  made  as  conspicuous  as  could  be  desired.  This 
fortunate  idea  gave  rise  to  the  Voltaic  pile,  which  was  found  by 
the  inventor  capable  of  giving  shocks,  and  of  producing  mc^e 
violent  convulsions  than  a  single  pair  of  plates  could  do. 

Volta's  description  of  the  galvanic  pile  was  published  in  the 
Phil.  Trans,  for  1800.  Messrs.  Nicholson  and  CarUsle  were 
the  first  to  try  the  properties  of  this  new  instrument.  They 
speedily  discovered  that  it  possessed  the  power  of  decomposing 
.wai;er,  that  the  oxygen  was  evolved  from  the  wire  attached  to 
the  zinc  end  of  the  pile,  which  they  found  to  be  the  positive 
wire ;  while  the  hydrogen  was  evolved  from  the  wire  attached 
to  tiie  copper  end  of  the  pile,  or  the  negative  wire. 

Btr.  Cruickshanks,  of  Woolwich,  substituted  the  trough  for  the 

'  original  pOe  of  Volta.  This  was  found  a  much  more<^onvenient 
lyiodtfii^on  of  the  apparatus  than  the  original  contrivance  of 
Volta.  It  has,  therefore,  taken  its  place,  and  been  gradually 
improved  into  the  state  in  which  it  is  at  present  employed. 
Cruickshanks  observed  several  of  the  decompositions  produced 
by  the  Voltaic  trough,  and  ascertained  the  laws  of  these  decom- 

l  jbpsitiQns.    These  decompositions  were  carried  still  farther  by 

;  Henry,  apd  particularly  by  Davy. 

Cruickshanks  observea  that  liquids  destitute  of  oxygen  are 

'.incapable  of  transmitting  the  galvanic  energy,  while  it  is  trans- 

'  mitted  in  his  opinion  by  every  Uquid  that  contains  that 
jpffinciple.      Col.  Haldane  found    that  the  apparatus    ceased 

*   to  act  when  plunged  in  water,  or  when  placed  m  the  vacuum  of 

^  An  .iair-pump.  Azotic  gas  had  the  same  effect  as  a  vacuum; 
while  oxygen  gas  made  it  act  more  po«eerfullv.    From  these 

'.  Sic^$  c^  ^^^  ^  series  of  ezperupeots  by  Dr.  W  oUaston,  it  wa9 
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concluded  that  the  enei^  of  the  pile  depends  upon  the  chemtcei' 
action  between  the  liquid  conductor  aiMl  the  anetals.  llns 
liquid  must  be  such  as  to  be  capable  of  oxidizing  and  duMohring 
one  of  the  metals  ;  while  it  is  incapable  of  acting  upon:  the.othilr. 
The  g^vanic  energy  continues  as  long  as  the  oxidizementc^  the 
metaf ;  but  when  this  oxidizement  is  at  an  end,  the  energy  like* 
wise  ceases  to  produce  any  sensible  effect.  Dr.  WoUaston  even 
went  so  far  as  to  infer,  that  the  cYolution  of  electricity  in  the 
common  electrical  machine  depends  upon  the  oxidizement  of  the 
amalgam  attached  to  the  rubber,  and  this  oxidizement  he  conai- 
dered  as  originating  from  the  oxygen  of  the  surrounding  atmo- 
sphere. Accordingly  he  found  that  the  electrical  machme  kmt 
its  energy  when  inclosed  within  the  exhausted  receiver  of  an 
air-pump;  but  when  the  Rev.  Mr.  Wollaston,  at  that  time 
Professor  of  Chemistry  at  Cambridge,  repeated  this  experiment^ 
the  result  was  different. 

It  would  appear  from  the  present  state  of  our  knowledge  that 
the  essence  of  the  galvanic  oattery  is  a  series  of  metallic  fdatea 
so  placed  that  one  side  is  oxidized  and  dissolved  by  a  hquid, 
whne  the  other  side  of  each  plate  is  completely  screened  from 
the  action  of  the  liquid.  The  plates  must  all  be  connected  with 
each  other  by  means  of  conductors  of  electricity.  The  only  use 
of'  the  copper  plates  in  the  battery  seems  to  be  to  protect  one 
side  of  the  zinc  plates  from  the  chemical  action  of  the  liquid. 
In  what  way  it  produces  this  effect  is  not  very  obvious,  though 
the  fact  is  undoubted.  If  we  were  to  adopt  the  notion  of  Ber- 
zelius,  and,  I  believe,  of  Davy,  that  chemical  affinity  and  the 
electric  forces  are  merely  different  names  for  the  same  thing, 
we  might  be  able  to  form  some  notion  how  the  effect  is  brought 
about ;  though  not  without  adopting  a  theory  of  electric  action 
very  different  from  the  one  hitherto  adopted.  Let  us  suppose 
that  dilute  nitric  acid  is  essentially  negatively  electric.  In  that 
case  it  will  act  only  on  bodies  which  possess  positive  electricity, 
and  its  action  will  be  most  powerful  the  greater  the  intensity  of 
the  positive  electricity  in  the  substance  on  which  it  acts.  Now  it 
appears  from  the  experiments  of  Bennet,  Cavallo,  and  Volta, 
that  when  a  plate  of  zinc  is  laid  upon  a  plate  of  copper,  if  the 
t^o  plates  be  separated,  we  find  the  zinc  in  a  plus,  and  the  copper 
in  a  minus  electric  state.  If  the  zinc  by  this  contact  becomes 
decidedly  positive,  and  the  copper  decidedly  negative,  then  it 
follows  that  the  diluted  nitric  acid  will  act  with  energy  upon  the 
zinc,  and  not  at  all  upon  the  copper. 

Sir  H.  Davy's  pile,  composed  of  one  metal  and  two  hquids, 
one  of  which  acted  on  the  metal,  while  the  other  did  not,  snows 
very  obviously  that  two  metals  are  merely  necessary  in  the 
galvanic  battery  in  order  to  screen  the  one  side  of  the  most 
easily  oxidizable  metal  from  being  acted  on ;  while  the  action 
goes  on  freely  on  the   other  side.    The  sulphuret  in  Sir  H. 
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Il«rj^'^6  fi^pri6ft  mt^y  the  putposedT  ik^e^n^  odbilsfil^^  c^^ 
thei  stmc^lrtdti^  l9ie  d&itr  mdt  was  freetf  exposed  ttf  thd  titiioli 
o^thftt  fiitric  aoid« 

i3)i«biitt]da(b>rfift  ^bdVe^^tlie  efficaey  of  large  metaHicf  plates 
ms^arMttChig  combustion  was  the  next  step  in  the  improvement 
ofiAie^'ttpparatus.    This  discovery  was  verified  by  Fourcroy, 
ISboenatd/  and  Vauqnehn.    These  gentlemen  found  tnat  the  elec-' 
tm^'Siction  of  the  battery  was  not  increased  by  the  increase  of 
thetsi^^the  plates,  but  by  the  increase  of  the  number  of  P^rs : 
biife  the  chemical  action,  as  far  as  combustion  is  concemea,  ancT 
as  far*  as  the  decomposition  of  those  bodies  which  are  not  veiy" 
difficoit  of  decomposition,  is  increased  with  the  size  of  the  plates* 
r.3.  But  the  most  important  addition  made  to  our  knowledge  of 
gilranib  decomposition  is  contained  in  a  paper  written  by  msin- 
ear  «ind>  Berzelius,  and  published  in  the  first  volume  of  UehlenV 
Journal,  in  1803.    They  ascertained  by  a  copious  induction  that 
yibjBk  bodies  are  decomposed  by  galvanism,  oxygen  and  acids  are. 
accumulated  round  the  positive  pole;  while  hydrogen^  alkalies^, 
e^UtJis,  and  metals ^  are  accumulated  round  the  negative  pole.  Sir' 
IL  Davy  verified  this  law  of  Berz^hus  with  much  sagacity,  in  a; 
pAper  which  cionstitutes  one  of  the  finest  examples  of  experi-: 
loentsd  investigation  any  where  to  be  met  with.    He  showed  that 
the  acid  and  the  alkali,  which  were  affirmed  to  be  formed  when 
water  was  decomposed  by  galvanism,  and  to  accumulate  round 
the  positive  and  negative  wires,  respectively  owed  their  origin 
to  the  decomposition  of  some  common  salt  found  either  in  the 
watier  or  in  the  vessel  in  which  the  water  was  kept ;  and  that 
when  perfectly  pure  water  is  used,  and  vessels  quite  fi'ee  firom  all 
contamination  of  salt,  the  water  is  decomposed  without  the 
evolution  or  formation  of  any  thin^,  except  oxygen  and  hydrogen* 
Davy,  after  verifying  Berzelius's  discovery,  and  tracing  the  way 
in  which  the  decomposed  constituents  penetrate  to  the  respective 
poles,  went  a  step  further.    In  his  opinion,  every  body  in  nature 
possesses  a  certain  permanent  electric   state.     Their  affinity 
for  each  other  depends  upon  this  state.    If  they  be  in  the  same 
state;  they  have  no  affinity  for  each  other;  if  they  be  in  opposite 
states,  they  have  an  affinity,  and  this  affinity  is  the  greater  the 
more'  intensely  opposite  the  electrical  states  of  the  two  bodies 
are.     If,  therefore,  we  wish  to  decompose  a  compound,  we  have 
only  id  bring  its  constituents  to  the  same  electric  state,  they 
w^'in  cpnsequehce  of  this  separate  of  themselves.    Now  galva- 
nism affords  us  this  means.    We  have  only  to  put  it  in  practice 
and  it  will  enable  us  to  decompose  compounds,  the  constituents 
of  which  are  so  intimately  combined  as  to  have  resisted  afi 
former  efforts  to  separate  them.    This  theory  was  appUed  with 
the  happiest  success  by  Davy  to  the  decomposition  of  the  fixed 
alkalies,  and  even  of  the  sukaline  earths.    Bpracic  acid  was. 
afkerWitrds'  decomposed  by  Gay-Lussac  and  Thenard ;  and  suffi-"^ 
cientevidence  was  Drought  by  Davy,BerzeUus,and^\xoTne^et  >ViciaX. 
sihca  is.  a  compound  of  oxygen,  and  a  combusiiVAe>^^&\%.    ^x^.^ 
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is  a  Bketch  of  the  splendid  chemical  discoveries  to  which  the 
galvanic  battery  gave  occasion,  and  for  which  we  are  almost- 
entirely  indebted  to  the  sagacity  and  industry  of  Sir  H.  Davy. 

Our  author  terminates  his  historical  sketdi  with  De  Luc's 
discovery  of  the  galvanic  column,  and  with  the  facts  which  Mr. 
phildren  was  enabled  to  ascertain  by  his  experiments  with  his 
xhaguificent  battery,  composed  of  pairs  of  plates,  each  six  £eet  in 

With.  ^' 

The  theory  of  the  galvanic  batteiy  has  hardly  kept  pace  with 
the  discoveries  which  have  originated  from  its  use.  Thxee 
different  theories  have  been  pro{>osed.  1 .  That  the  galvanic^ile 
is  entirely  electrical.  2.  That  it  is  entirely  chemical.  3.  lliat 
the  electricity  produces  the  phenomena,  but  is  itself  evolved  by 
the  chemical  action.    The  nrst  of  these  theories  was  broached 

1 

by  Volta,  the  second  by  Donovan,  the  third  by  Wollaston,  but 
developed  by  Dr.  Bostock.  Our  author  considers  the  last  of 
these  tneories  as  the  true  one,  tliough  he  admits  that  the  s'ubjeet 
Inquires  further  investigation. 

As  it  has  been  ascertained  by  unequivocal  experiments  that 
the  galvanic  pile  never  acts  unless  when  one  of  the  metals  <iOVf^ 
poking  it  is  oxidized,  and  that  its  energy  only  continues  as  long 
as  the  oxidizing  process  is  going  on,  it  seems  evidently  to 
follow  that  .Volta's  theory  is  imperfect,  unless  it  be  maintained 
that  a  current  of  electncity  cannot  exist  without  occasioning 
,  chemical  decompositions,  of  which  at  present  we  have  no 
evidence. 

The  most  cursory  attention  to  the  galvanic  pile  is  sufficient  to 
.demonstrate  that  it  never  acts  except  the  circle  be  completed ; 
Ihat  is,  unless  there  be  a  current  of  electricity.  This  seeop 
nufficient  to  set  €tside  Donovan's  theory,  unless  he  can  show  that 
ft  cunent  of  chemical  affinity  is  precisely  analogous  to  a  current 
pf  electricity. 

.  It«annot  then,  I  think,  be  doubted,  that  both. chemical  deqoih- 

positMns  and  a  current  of  electricity  are  necessary  to  constttq|e 

the  galvanic  pile ;  but  no^ne  has  hitherto  succeeded  in  showing, 

.  in.a  satis&ctory  manner,  how  the  chemical  decompositions  evqiye 

,lihe  electricity)  nor  how  the  two  sets  of  conductors,  constituting 

the  galvanic  pile,  occasion  a  current  of  electricity  in  one  dir^p- 

^n^  even  supposing  its  evolution  to  be  taken  for  granted.;  or  to 

■  be  supposed' accounted  for  by  the  observations  of  M|r.  Cutbb^ 

r^jtoil*    Dr.  Bostock's  hypothesis,  that  the. current  ijsi  occasio^^ 

rhy  the  combination  of  the  electricity  with  hydrogen,  cannot  he 

jpsaintained ;  for  when  dilute  nitric  acid  is  employed  to  iSJl  the 

viCeUs  of  a  galvanic  battery,  it  is  not  hydrogen  that  is  evolved  at 

vibe  copper  plates,  but  nitrous  gas,  as  I  have  vei^  oft^n  obaarvc^* 

t  Upon  the  whole,  a  s^tis&ctory  theory  of  galvanism  is.stiU  w,tfit- 

ing.     The  present  little  work  will  be  exceedingly :,|iseM  .to  i^l^y 

-  .person  who  shall  hereafter  undertake  to  supply  toit  desMierviiua 

^4B:fiQie&ce«    It  is,  therefore,  a  performance  fyx.wbff^f^ 

science  arc  ur\der  ohligation^  to  th^  tM^thor^ 
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BOTAL   SOCIETY, 

,  Jnne  10.-— A  paper,  by  Capt  H.  Kater,  was  b^gHU,  entitie^ 
^  An  Account  of  Experiments  for  determining  the'Leiigth  of  thb 
^endulom  nbratiiiig  Seconds  at  the  principal  Statioos  of  th6 
trignmometiical  Survfay/' 

'ijtifte  17, — Capt.  Kater's  paper  was  continued. 
,fjun€24. — Ci^pt.  Rater's  paper  was  concluded.  Th^  aixiihof 
^mmenced  by  noticing  the  reasons  which  induced  him  to  lindefr 
fake  the  experiments  forming  the  object  of  his  present  i^eport; 
^d  afterwards  proceeded  to  describe  the  apparatus  employed^ 
irbe  operations  at  each  station  were  then  minutely  detculed,  ib^ 
.resdlto  stated  at  lenglh,  and  illustrated  by  numerous  tables. 

toT  the  latitude  of  London,  the  len^h  of  the  pendulum  yibrat- 
11^  seconds  on  the  scale  forming  the  baais  of  the  trigoa6()ie,triidal 
Mirvey  was  stated  to  be 

39'13722mQh^ 

Pbr  the  latitude  of  Unst .  . . ; 39-16939  ;" 

^  -Portsoy.  '. 39^16952;.      V 

Leith-fort 39-15347 

Chfton 39-14393    '^. 

Arbury  Hill 39- 14043      "~^ 

ShankUn  Farm  .. . ,  39-13407         ^ 

The  calculationi^  of  the  latitude  of  each  of  these  stations  was 
then  given  at  length.  The  latitude  of  Arbury  Hill,  which  hUft 
been  supposed  to  be  erronedus,  waiSt  found  by  Cs^t  K.  to  be 
correct.  The  whole  was  concluded  with  some  observatiuMOs  oa 
the  figure  of  the  earth 

It  £^^ared  from  this  interesting  report,  to  which  it  is  kn^s-* 
•ible  to  do  justice  by  merely  hearing  it  read,  that,  exc^tmg^  the 
fljlowance  for  the  height  above  the  level  of  the  sea,  the  error  in 
ihe  vibrations  of  the  seconds  pendulum  at  any  paiticalar  station 
•  did  not  iamotmt  to  -^^th  of  a  vibration,  which  is  about  equal  to  Ae 
400;000  part  of  the  length,  consequently  that  the  amount  of  the 

S^ayit^tion  could  be  determined  to  this  degree  of  accuracy. 
6w  this  is  so  near  as  to  indicate  the  different  degrees  of  density 
'  of  the  materials  constituting  the  substrata  of  the  dmsrent  stations 
^  a  countty  selected  for  experiment.  Hence  Capt.  K.  concluded 
that  minute  differences  in  density,  indicated  by  the  pendulmn, 
'are  often  to  be  referred  to  irregularities  of  attraction  t  thus  the 
'sudden  increase  of  gravitation  at  Arbury  Hill  was  supposed  by 
the  author  to  be  produced  by  the  granite  existing  in  Mount 
:;Sorret,  in  Leicestershire. 

.  '    Capt  Kater  stated  that  he  6etd  learned  with  pleasure  tl^ait 
'  Itf .  Fiof  d  residts  (the  'deta$}«i  of  which  are  uot  ^^  ^^i^aiiisv^ 
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with  respect  to  the  acceleration  of  the  pendtdmn  1>etw6eD 
London  and  Unst,  agreed  with  his  own  to  within  0*6''. 

July  1. — A  paper  was  read,  on  the  causes  which  influence  the 
direction  of  the  ma^etic  needle,  by  Capt.  J.  Bumey,  R.N.  llie 
author,  after  relating  a  variety  of  interesting  experiments, 
appeared  to  conclude  that  the  compass  is  govemea  t>ajily.by 
polarity  J  which  he  considers  as  created  by  motion,  ana  the  pn-F« 
mary  cause  of  the  needle's  pointing  north  and  south,  and  partly 
by  attraction  which  is  inherent  in  matter ;  the  former  of  which  is 
constant,  the  latter  variable.  The  author  attempted  to  explain 
on  these  principles  why  the  needle  is  most  liable  to  be  disturbed 
in  high  latitudes  by  attraction,  the  obliquity  of  the  plane  of 
the  earth's  rotatory  motion  to  the  horizon  being  here  greater,  and 
thus  the  polarity  of  the  needle  from  this  cause  being  diminished. 

At  this  meeting  also  a  paper  was  read,  by  Arthur  Jacob,  M.D. 
of  Dublin,  giving  an  account  of  a  new  membrane  discovered  in 
the  eye.  Tne  author  described  a  delicate  transparent  membrane 
covermg  the  external  surface  of  the  retina,  and  united  to  it  by 
cellular  substance.  The  paper  was  concluded  by  pointing  out; 
the  best  method  of  detecting  and  examining  it. 

The  titles  of  the  two  following  papers  were  also  read,  whidi, 
from  the  nature  of  the  subjects,  cud  not  admit  of  being  read  in 
detail. 

'^  On  the  Theo^  of  Capillary  Attraction,"  by  J.  Ivory,  Esq. 

"  On  a  new  Method  of  solving  Numerical  Equations  of  all 
Orders  by  continuous  Approximation,"  by  W.  G.  Homer,  Esq. 

The  Society  adjourned  till  November. 
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March  19. — A  paper  was  read  from  George  Cumberland,  Esqi 
on  some  new  varieties  of  encrini  and  pentacrini. 

A  communication  was  received  from  the  Rev.  Richard  H^dk 
nah  "  On  the  Calcareous  Rocks  of  Plymouth,  containing  Ife'r' 
marks  connected  with,  and  illustrative  of,  their  natural  HistoiV.^?' 

April  2. — ^The  reading  of  Mr.  Hennah's  paper,  on  the  PlymoutL 
limestone,  was  concluded.  '     i 

This  bed  rests  generally  on  clay  slate,  and  rises  about  1  w 
feet  above  high  water  mark ;  it  ruas  nearly  east  and  west  m 
several  miles,  and  dips  towards  the  south  or  south-west*  its f 
breadth  is  from  a  quarter  to  half  a  mile.  '  •    '^!' 

Westward  it  does  not  appear  much  below  Mount  Edgecumbcfl' 
eastward  the  author  supposes  it  to  approach  Dartmouth.  j; 

The  character  of  the  oed  near  Plymouth  is  various  in  cplottf.' 
considerably  compact,  and  containing  many  organic  remains,, 
chiefly,  madripores,  tubipores,  millepores,  trochites,  pentac^- 
riites,   vertebral  columns,  corallites,   varieties  of  bivalve   and 
univalve  shells,  but  seldom  found  together  on  the  same  p« 


the  bed.    Varieties  of  calcareous  stalactites  and  of  crystallQE^d 
carbonate  of  lime  have  also  been  found.  ■  -?■..  .i" 
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A  paper  was  read  from  the  Hon.  W.  I.  H.  I.  Strangw^ys, .  pn 
ilie  strata  m  the  brook  Pulcova^  niear  the  village  of  Grec^t  Pulcova. 

The  Polcova  is  a  small  stream  which  passes  with  a  nmaber  of 
at^ular  sweeps  through  a  deep  ravine,  the  sides  of  which  eschibit 
%yprf  singular,  (disposition  of  their  strata,  which  it  is  the  object 
of  this  paper  to  describe. 

•  ^  In  the  upper  part  of  the  valley,  we  find  only  blue  clay  covered 
by  the  alluvmm;  as  we  descend,  we  meet  with  limestone  lying 
copfonnably  above  the  clajr,  and  afterwards  portions  of  a  green 
or  dark  coloured  clay,  which  rise  up  between  the  blue  clay  and 
the  Umestone,  the  strata  being  much  contorted,  and  dippmg  in 
various  directions.  The  green  clay  is  interstratified  with  uiin 
teams  of  a  whitish  sand,  so  as  to  produce  a  striped  appearance 
19  its  sections.  In  some  parts  these  alternations  of  green  and 
wlut9  sand  rise  up  like  the  summit  of  a  rounded  hillock  ;  in  other 
piarts  they  are  perpeiMicular,  and  occasionaQy  they  are  twisted 
iQ  tJbe  .most  irregular  manner.  The  beds  of  hmestone  also  vary 
ipuch  in  their  direction  ;  sometimes  they  are  nearly  perpendi- 
cular;  they  dip  in  opposite  directions  in  different  parts,  and  they 
suffer  various  contortions.  For  a  considerable  space  the  three 
stra^taj  during  all  their  contortions,  are  conformable  to  each 
other ;  but  we  afterwards  arrive  at  a  spot  where  the  limestone  is 
but  slightly  inclined,  and  seems  to  abut  abruptly  against  the  beds 
of  clay,  which  are  here  nearly  vertical.  The  position  of  the 
limestone  in  relation  to  that  of  the  green  clay  is,  however,  ren- 
dered somewhat  doubtful,  in  conse<][uence  of  the  tendency  which 
the  former  rock  has  to  divide  itself  into  cubical  fragments,  which 
renders  the  actual  direction  of  the  strata  somewhat  uncertain. 
Some  portions  of  the  hmestone  consist  of  a  number  of  strata, 
which  are  variously  coloured;  and  in  consequence  of  its 
tendency  to  divide  into  cubical  fragments  in  certain  parts 
presents  the  appearance  of  a  beautiful  tesselated  pavement.  The 

Sper  was  accompanied  by  a  map,  and  a  number  of  illustrative 
awings. 

An  sibstract  of  a  letter  from  Dr.  Nugent,  of  Antigu^i,  to  the 
President,  was  read,  accompanying  some  specimens  of  the 
Barbuda  Umestone,  and  containing  some  remarks  on  the  geology 
of  that  island,  and  of  Antigua. 

^  Dr.  Nugent  describes  Barbuda  as  consisting  of  a  hard,  level, 
limestone,  with  scarcely  any  vegetable  mould  upon  it,  a  good 
deal  of  brush  wood  and  copse  growing  in  the  crevices,  and 
being  altogether  about  20  miles  long,  and  13  or  14  broad.  The 
lioieBtone  is  supposed  to  be  of  the  same  formation  with  that  of 
Antigua.  The  fossils  in  the  Barbuda  rock  at  first  view  appear 
to  be  recent,  but  this  idea  is  inconsistent  with  the  connexion 
between  the  Barbuda  Umestone  and  that  of  Antigua  in  which  so 
maoY  sfliceous  fossils  occur. 

Tne  au&or  remarks  that   the  more  mountainous  parts  of 
Antigua  consist  of  trap  rocks^  on  which.  ceatA  a  a^tve&  oli.^Xx^^* 
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fi$d  <poj^lommt0  rOckS)  connsting'of  a  ekyey  basti,  cftiihuiwng 
Blkiiite  cryatsyb  .of  felspar  and  spots  of  chlorite.  On  this  repoMS^ . 
aa  «ictenfu?$  lijooeatone  formation^,  the  lower  part  x^f  which,  as 
weQ  aa  the  cpng^merate  rock,  contaioB  a  great  number  of  oilir 
Ciii^  foa«i)a  .of  vaxioua  kiqds.  These  islands,  and  some  ethani . 
in  the  viciniw,  are  conceived  to  affsrd  evidence  of  the  existence 
of  a  recent  iorm$ttion,  contemporaneous  with,  or,  perhaps^  ^vw . 
I^ter  than  the  P^ris  basin.     .  :      .  :  2  * 

A  paper  wai»  also  read  from  Mr.  Thomas  Webster,  "  Oiirt^. 
Geological  Situation  of  the  Reigate  Fire-Stone,  and  of.|Jb»> 
FSuUer's  Saith  at  Nutfield/' 

Jliir.  Webst^  conceives  that  the  geological  positi<m  of  ^^ 
B>eigi^  &^*stone  had  not  been  hitherto  precisely  determined  bf 
actual  observations.  From  a  late  examination  of  the  quaniei» 
hei  eopsid^rs  it  as  situated  immediately  below  the  ^ey  chaVkt^ 
whichk  is  the,  same  bed  as  the  chalk  marl  ij^and  from  its  mii^flfcr 
logical  characters,  together  with  the  circiunstance  of  its  contaipit^ 
lag  lay^s  of  qhert  and  of  hard  limestone  or  Kentish  ra^.<i|» 
eondude^  that  it  is  identical  with  the  green  sandstone  <^4# 
Is}e:of  Wight,  and  otiber  places,  but  containing  iratber  lesaAi^ 
tibe  usual.  proportiQn  of  i^een  earth.  The.fuUer's  earth  atiCfulMd 
is  covered  by  a  cappwg  of  the  green  sand  formation,  aad  cepwBf 
upon  tb)^  £^iTuginous  sand*  ' 
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SClENtmC    iNTELtlGENCt,   AND    NOTlCjES   Of'  5iJBJ*El5ti/^ 
'       '*'  tONNECTED    WITH   SCIENCE.  ■;    I-.:* 

h  Method  of  obiaining  Nickd  in  a.  State  of.  perfect  Purity  mtd 
J  Malkabiiity*  In  a  Letter  to  Dr.  Thomson  from  £«  D.Olaiki^ 
.  ;1JL»D,  Protessor  of  Mineralogy  in  the  Universily  of  ^4Cail» 
-.  .brii^e,  8cc.  i-.' 

When  the  late  Professor  Tewwaw?  prepared  for  the  cpmi|ie|Dube- 
ment  of  his  first  course  of  chemicaT lectures  in  this  tThiversityl 
he  wished  to  exhibit  nickel  in  a  state  of  perfect  purity ;  aiidJ^ 
ibis  purpose  undertook^, series  of  experiiqents  with  the  fiicMii 
comnderce  ;  all  of  which  failed  in  aflfording  the  resujt  he  sbiJi{ri|i|t 
^obtain.  Some  of  pur  cbemi/sts  here  were  present  at  tilji^ 
experiments,  and  one  of  them  inentieiiing  the  circumstance'tft^ 
Die,  I'conceived  that  it  might  be  possible  to  effect  a  CQvm 
punfication  of  the /itcAeZ  by  ineans  of  the  gas  Woi£;-j?«/^^  alf^QJ 
m  my  first  experinlents  with  this  metal,,  using  the  satne  iiolmr 
ment,  as  it  was  stated  in  the  account  1  then  jpublished',*  ^e. 

•  8ie  4fis«e  •/  PAtfoMispAj^sr  Msrtb^  1817,  p.  S00|  alio  ^i4i44>9  "vUltMh 
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HfpdUB  'wdi9  always  britde.  By  adopting  a  diffefent  metbcMly  I 
have  at  le»t  succeeded ;  and  as  a  description  of  the  process  in- 
lAiich  this  was  effected  will  «dd  one  more  amusing  experinient 
tflF^oSe  which  have  already  taken  place  with  the  ga9  bi^w^pe^ 
oiSA  enable  ey«ry  one  of  your  chemical  readers  to  obtain  nickel" 
itt  ^  state  of  perfect  purity  and  maUeabihty,  without  the  smallest 
difficulty;  I  will  now  relate  it  as  briefly  as  possible. 

Having  dissolved  die  brittle  reguluSy  sold  under  the  name  df 
mickd  by  Mr.^  Khightf  of  Foster-'&ne,  Londofij  in  highly  concen^ 
ttttted  nitric  acidj  and  afterwards  evaporated  almost  all  the  acid; 
leaving  only  a  small  residue  of  the  solution^  in  its  concentrated 
state,  for  crystaUization,  I  obtained  hard  green  crystals  of  tha 
fUrmte  of  nickeL    Then  placing  some  of  these  crystals  withift  a 
oAvity  scooped  in  a  stick  of  charcoal,  I  exposed  them  to  the 
flame  of  the  gas  Mofjo^pipe.    Presently  the  whcde  of  the  Titrate 
mp^  &e  charcoal  became  hquid  as  water,  and  in  this  state,  bein^ 
B&L'  ^arefollv  supported  and  exposed  to  the  flame  of  die  ^ 
bfofthpipey  aU  moisture  was  driven  off;  a  dry  crust  remaimng; 
t^da  the  efaa^iteoal,  which,  b^  further  exposure  to  the  flMoe^' 
Ketnae  a  dark  slag.    This  being  now  removed,  and  placed  iH 
amyfter  charcoal  crucihhy  as  before,  and  again  exposed  to  the 
flame,  of  the  ^vp  blow-pipcj  ran  together  in  a  state  of  fimon,  and 
was  held  boiling  until  it  ultimately  appeared  in  the  fohn  of 
a  metallic  bead,   with   a  very  tarnished    surfieice.     When    it 
became  cold,  it  was  highly  magnetic;  and  upon  being  cot, 
with  a  file,  it  exhibited  the  whiteness  of  silver.    It  was  then 
beat  out  upon  an  anvil  by  violent  shocks  of  a  large  hammer, 
bein^  perfectly  malleable.    Wishing  to  extend  the  surface  of  it^ 
andl^uing,  to  lose  it  from  the  anvil.  Professor  Cummingf.  who 
examined  it,  placed  it  within  one  of  Mr.  Knights  beantiml  steel 
mortars,  in  which  it  was  compressed  into  a  circular  lamina. 
This  !:  htbVe  sent  to  you  for  your  examination.    I  have-  alsa 
adjdied  another  result  of  fusion  before  the  gas  blow^pm^  which  ii| 
also  worthy  of  your  notice.    It  is,  periiaps,  a  similar  result  to 
that  exhibited  by  wood-tin  after  msion;  of  which  you  before 
published  an  account ;    namely,  a  crystal  of  titamum  oxide ; 
which,  in  the  part  fused,  not  only  exhibits  a  considerable  degree 
of' iooetaUic  lustre  without  being  cut  by  a  file ;  but,  if  you  will 
''"'nine  the  melted  surface  vrith  a   poWerfhl  lens,    you  witt 
^eive  traces  of  that  dendritic  crystallization  by  whicn  metalii 
cooling  are  often  characterized.     However,    as   I  suspeot| 
in  its  r6taining  its   metallic  appeairance  unaltered  (which 
iii'^fthout  equal  to  that  exhibited  by  selenium),  that  it  is  still  in  th^ 
it^  of  an  oxide,  I  request  that  you  will  have  the  goodness  to 
i^cm  this  point.    It  owes  nothing  of  its  metallic  aspect  to  ^  any 
Siti^ci  with  carbon  during  fusion ;  not  havirig  been  placed  upoa 
cjQA'cpiit,  but  being  exposed  per  se  to  the  action  of  the  gas  btowr 
pipe.  I  remain,  8cc.  8cc.  ^ 

CMiMiV«s-^*"«^^  1819.  Ej^ward  Djkii\l&\.  CvK^m.^; 
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%*  The  specimen  of  nickel,  as  far  as  I  could  judge  firom  its 
appearance,  was  pure.  It  had  the  colour,  and  texture,  and 
mtdleability,  and  magnetic  properties  of  pure  nickel.  I  did  not 
consider  myself  as  warrantea  to  apply  any  chemical  test,  as  I  had 
the  specimen  to  return ;  but  Dr.  Clarke  can  easily  satisfy  him- 
self of  its  purity  by  the  following  method :  Nitric  acid  will  readily 
dissolve  it,  and  form  a  grass  ^reen  solution.  Ammonia  wiU 
throw  down  nothing  from  it  if  me  nickel  be  pure.  A  drop  of 
prussiate  of  potash  will  throw  down  a  milk-white  precipitate. 
This  precipitate  will  be  reddish  if  copper  be  present  m  the 
nickel,  while  it  will  have  a  shade  of  green  if  the  mckel  be  alloyed 
with  cobalt. 

The  specimen  of  titanium,  alluded  to  by  Dr.  Clarke,  is  still  in 
the  state  of  an  oxide.  The  colour  of  this  metal  is  red.  Its- 
oxide  does  not  seem  capable  of  being  reduced  per  ^  by  heat.  I 
have  seen  specimens  of  the  oxide  of  titanium  melted  before ; 
one  which  Dr.  Clarke  sent  me  some  years  ago,  and  another 
which  Wjas  melted  by  a  powerful  galvanic  battery,  1  believe  Mr. 
Children's.  The  present  specimen  is  precisely  similar  to  the  two 
former  ones,  neither  of  which  was  reciuced,  as  I  ascertained  by 
experiment. — T. 

11.  On  the  Method  of  procuring  pure  Nickel, 

If  Mr.  Tennant  failed  in  obtaining  pure  nickel  by  the  method 
at  which  Dr.  Clarke  hints  in  th^  preceding  letter,  the  reason 
must  have  been,  I  conceive,  that  he  was  not  in  possession  of  a 
furnace  in  which  he  could  raise  a  heat  sufficiently  strong  to  melt 
the  metal ;  for  I  have  myself  obtained  pure  nickel  by  uus  way 
several  times ;  and  I  have  seen  it  obtained  also  by  Dr.  Wollaston 
in  the  same  way.  It  is  to  him  indeed  that  I  am  indebted  for  the 
idea  of  the  process.  Perhaps  a  short  account  of  the  method 
which  I  follow  may  be  of  some  use  to  those  who  wish  to  procure 
metaUic  nickel  in  a  state  of  sufficient  purity. 

I  take  a  quantity  of  the  brittle  reddish  alloy,  well  known  in 
commerce  by  the  name  of  speiss.  This  alloy  is  chiefly  an  arse^ 
niuret  of  nickel ;  though  it  probably  contains  also  occasionally 
at  least  several  other  metals.  Upon  the  speiss  reduced  to  a 
coarse  powder,  I  pour  a  quantity  of  dilute  sulphuric  acid^  ptftce., 
the  mixture  in  a  Wedgewood  evaporating  dish  upon  a  sand-MLthi 
and  add  the  requisite  quantity  of  nitric  acid  at  intervals  to  enable 
die  acid  to  act  upon  the  speiss.  By  this  process,  I  obtain  a 
deep  grass-green  hquid,  while  a  considerable  quantity  of  arsft- 
nious  acid  remains  undissolved.  The  green  hquid  is  oarefiib  • 
decanted  off  the  arsenious  acid,  and  evaporated  onthesand-bw 
till  it  is  sufficiently  concentrated  to  yield  crystals.  It  is  then 
set  aside  in  a  cool  place.  A  deposit  of  beautiful  crystdb  of 
sulphate  of  nickel  is  obtained.  By  concentrating  the  hquid  atift 
further,  more  crystals  of  sulphate  of  nickel  fan;  but  after  a 
certain  time,  the  Uquid,  though  its  colour  continues  atill^ia  dpik 
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green,  refiises  to  yield  any  more  crystals  of  sulphate  of  niokel. 
By  evaporating  it  to  the  requisite  consistency,  and  then  setting 
it  aside,  a  very  abundant  deposit  is  made  of  an  apple-green  salt, 
which  adheres  very  firmly  to  the  evaporating  dish.  I  took  thi» 
matter  at  first,  from  its  colour,  to  be  arseniate  of  nickel ;  bat  I 
found  it  on  examination  to  be  a  double  salt^  consisting  of  sulphate 
of  nickel  and  arseniate  of  nickel  united  together.  I  endeavoured 
to  get  rid  of  the  arsenic  acid  by  dissolving  the  salt  in  water  and 
causing  a  current  of  sulphuretted  hydrogen  gas  to  pass  through 
it  as  long  as  any  precipitate  appeared,  ny  mis  method  I  threw 
down  a  great  deal  of  arsenic ;  but  on  filtering  and  evaporating 
the  Uquor,  it  was  still  converted  into  an  apple-green  matter,  and 
of  course  contained  arsenic.  I  found  tnat  when  this  salt  was 
dissolved  in  water,  the  hquid  became  opaque,  owing  to  a  quan- 
tity of  arsenious  acid  which  separated  from  the  salt.  The  hquid 
bemg  now  filtered  to  get  rid  of  the  arsenious  acid,  and  properly  ■ 
evaporated,  yielded  a  new  crop  of  crystals  of  sulphate  of  nickel. 
These  crystals  contmued  to  be  deposited  as  long  as  a  single  drop 
of  the  liquid  remained  unevaporated. 

By  this  method  may  the  whole  of  the  nickel  in  the  speiss  be 
obtained  in  the  state  of  sulphate  of  nickel.  This  sulphate  is 
Quite  firee  firom  arsenic  or  arsenious  acids  ;  for  the  presence,  of 
tnese  acids  prevents  sulphate  of  nickel  from  crystallizing.  But 
for  greater  security,  I  aissolve  the  sulphate  of  nickel  in  water^ 
and  crystalUze  a  second  time. 

The  pure  sulphate  of  nickel  thus  obtained  is  dissolved  in  water, 
and  decomposed  by  carbonate  of  soda.  The  carbonate  of  nickel, 
when  well  washed  and  dried,  is  a  light-green  coloured  powder. 
I  make  it  up  into  balls  with  a  Uttle  oil ;  enclose  these  balls  in  a 
charcoal  crucible,  which  is  put  into  a  hessian  crucible,  the 
mouth  of  which  is  covered  and  luted.  It  is  now  exposed  to 
the  greatest  heat  that  I  can  raise  in  a  melting  furnace  for  two 
hours.  By  this  process,  I  have  always  obtained  a  button  of  pure 
nickel  in  the  metallic  state. 

The  nickel  thus  obtained  is  hard,  but  malleable,  and  very^ 
obedient  to  the  magnet.    I  think  it  contains  a  certain  propor- 
tion of  carbon  in  combination  with  the  nickel.    The  button  is 
ustiaBji!  surroimded  with  a  thin  dark  shining  cuticle,  which  I  take 
to'b^  k  carburet  of  nickel. 

■  • 

1.  .  .  III.  Acetate  of  Ammonia. 

It  ^oes  not  appear  that  chemists  have  hitherto  hit  upon  a 
m^lfliOct  of  obtaimng  this  salt  in  crystals ;  at  least  I  find  no 
tnUMft  (tf  any  such  method  in  the  latest  chemical  works  which  I 
hate^lfeda,  nor  indeed  any  addition  to  the  facts  known  respecting 
this  nil  mdre  than  30  years  ago.  I  conceive,  therefore,  that  it 
wttbe  Mceptable  to  practical  chemists  to  be  put  in  possessio;^ 
of«i  flWKbod  of  cryBtaUiaang.  this  salt  with  as  much  facility  as  imjr : 

l^^L'lkV.  N«^II.  K 
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$ther  ftalt  whatdra.  The  following  is  the  mediod  wlucji  hflf 
constantly  succeeded  with  me. 

Take  any  quantity  of  strong  acetic  acid  (what  I  used  contained 
about  36  per  cent,  ef  pure  acid),  put  it  into  a  tall  cylindrical  ^ass 
▼essel,  and  throw  into  it  dry  carbonate  of  ammonia  in  powdtf 
till  it  ceases  to  effervesce,  and  is  saturated  with  the  ammonia, 
t'ut  the  clear  liquor  thus  obtained,  which  is  a  concentrated  solu- 
tion of  acetate  of  ammonia  in  water,  into  a  Wedgewood  er^Bpo^ 
fating  dish,  and  enclose  it  in  the  exhausted  receirer  qI  an 
air-pump  a  few  inches  above  the  surface  of  a  flat  elaM  diibi 
Gontaimn^  a  quantity  of  concentrated  sulphuric  aciS^  In  two 
or  three  days,  the  excess  of  water  will  be  evaporated,  and  iiane 
acetate  of  ammonia  will  be  found  crystallized  in  long  neeAei^ 
not  unlike  the  appearance  of  nitrate  of  ammonia.  The  9ak  taflM 
slightly  of  acetic  acid ;  but  hardly  reddens  litmus  paper. 

This  method  would  probably  answer  for  crystallizing  citrate 
pf  ammcmia  and  some  other  salts,  which  do  not  yidd  oryBtals 
in  the  common  way  without  considerable  difficulty.  ^ 

IV.  Urine  of  the  Sow. 

The  urine  of  this  animal  has  been  subjected  to  an  analyw  ty 
M.  Lassaigne.  i  ..i 

It  is  transparent,  slightly  yellow^  without  smell,  and  having  a 
disa^eeable  but  not  a  saline  taste.  '^ 

Lime-water  occasions  a  slight  precipitate  of  carbonate  4>f.]iQi6. 

]^itrate  of  baiytes  and  nitrate  of  silver  indicate  the  pres^noe  of 
julphuric  and  muriatic  acids. 

Potash  occasions  no  precipitate;  but  disengi^es  ammdnia. 

Oxalate  of  ammonia  occasions  a  slight  white  precipitate.    -.< 

Infusion  of  nut-galls  throws  down  yellow  flocks.  .  .  > ; 

The  following  were  the  substances  extracted  from  thia  wint 
by  M.  Lassaigne : 

1.  Urea. 

2.  Muriate  of  ammonia. 

3.  Muriate  of  potash. 

4.  Muriate  of  soda. 

5.  Sulphate  of  potash. 

6.  A  httle  sidphate  of  goda.  "'   -[^^ 

7.  A  trace  of  sulphate  and  carbonate  of  liine.       '  "^"'^ 

(Jour,  de  Pharm.  April,  1819,  p.  IWi)'/ 

V.  Gum  Bassora.  •     -^   ^''^^- 

This  is  a  species  of  gum,  or  rather  of  cerasin,  well  kiic^-i$i 
France,  and  other  parts  of  continental  Europe,  though  voifqtQ^ 
in  Great  Britain,  at  least  by  that  name.  It  comes,  as  tkie .Qaioi^ 
imports,  from  Persia,  and  is  said  to  be  produced  in  the'  ma^f 
plams  of  Arabia  from  different  species  of  M^sembryantbenvUV 
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jiiante  which  delight  t6  vegetate  in  a  thirsty  soil.  M. -DfMart 
informB  us  that  the  cactus  tuna,  and  other  species  of  cctctui 
which  vej^etate  in  a  similar  soil  in  South  America,  {)roduc€to 
fc  gam  ofexactly  Ihe  satde  properties  with  the  gum  of  Btissorttl 
^Joor.  de  PharhAicie,  Ibid.  p.  184.)  ^ 

•  ■  ■  I  ■ 

'  <  4  » 

VI.  Sulphate  of  limei 

Some,  chemists  have  lately  recommended  the  following  method 
oi  determming  the  quantity  of  lime  in  mineral  waters :  Throlv 
down  the  lime  by  oxalate  of  ammonia ;  wash  the  precipitate^ 
mud  dry  it;  expose  it  to  a  red  heat  in  a  platinum  crucible,  which 
wiH  convevt  it  into  carbonate  of  lime ;  pour  an  excess  of  sidphurie 
aeid  over  this  carbonate,  evaporate  to  diyness,  and  expose  the 
dry  mass  to  a  red  heat.    It  wiU  now  be  sulphate  of  lime.   Weigh 

H;  1^^  of  the  weight  indicates  the  Hme. 

'  Hiifik  method  may,  perhaps,  answer  when  the  lime  amounts 
only  to  a  grain  or  two ;  but  if  its  quantity  amounts  to  40  or  60 
grains,  or  probably  even  to  15  or  20  grains,  it  is  not  possible  to 
combine  the  whole  of  it  with  sulphuric  acid  by  a  single  process. 
Henoe  the  lime,  when  estimated  in  this  way,  will  always  be 
below  the  truth. 

•  The  simplest  way  to  estimate  the  quantity  of  lime  in  oxalate 
of  lime  is  to  expose  the  dry  oxalate  to  a  white  heat  in  a  platinum 
cMcible.  By  this  process,  it  is  converted  into  quick  lime,  and 
IEK>thing  more  is  necessary  than  to  weigh  it  in  order  to  determine 
its  quantity.  If  an  experimenter  has  not  the  means  of  producixig 
a  sufficiently  high  temperature  to  reduce  the  oxalate  to,  quicks 
lime,  he  may  proceed  in  the  following  way :  Expose  the  oxalate 
of  lime  to  a  red  heat ;  dissolve  the  carbonate  of  lime  thus  obtained 
in  mumtic  acid^  add  to  the  solution  a  quantity  of  liquid  sulphate 
of  ammonia  sufficient  to  decompose  the  whole  muriate  of  lime 
formed;  evaporate  to  dryness;  and  keep  the  saline  mass  for 
•half  an  hour  m  a  red  heat.  It  is  now  pure  sulphate  of  lime,  from 
which  the  quantity  of  lime  may  be  determined. 

VII..  Zircon. 

This  mineral  has  been  analyzed  by  Klaproth  and  Vauquelin, 
and  found  hj  both  of  these  chemists  to  be  a  compound  of  silica 
'ttid  aurconia  with  a  small  portion  of  oxide  of  iron.  Neither  of 
them  noticed  the  presence  of  any  alumina.  I  find,  however, 
that  alumina  is  a  constant  ingredient.  I  analyzed  a  quantity  of 
crystallized  zircons  last  winter  by  fusing  them  with  thrice  their 
"Wd^t  of  potash,  and  treating  the  fused  mass  in  the  usual 
^MttliHter.  After  separating  the  zirconia>  I  dissolved  that  earth 
Ik'Mi^aric  aeid,  and  concentrated  the  solution,  after  adding  to 
ft'H'tSeftoifi  <)ua9»dt^  of  sulphate^  of  potash.  This  mass,  which 
<liMi'^Mt  quite  Uquid,  but  contained  a  mixture  of  sul^teit^  ^^ 
zircoiiia  in  the  state  of  a  white  powder,  being  set  ^»vA»  <ot  fioxisfc 

k2 
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XI.  Lake  Ourmia,  or  Untmea,  in  Persia. 

This  small  inland  sea,  or  lake  (called  likewise  the  lake  of 
Shahee  by  some  authors),  is  situated  in  the  province  of  Azerbiian, 
ibi  Persia,  s6uth-west  of  Tabreez,  and  ut  no  great  distance  from 
Qiie  volcanic  re^pn  of  Momit  Ararat.  This  lake  is  thus  described 
hy  Kinn^ir,  in.  ms  Geographical  Memoirs  of  the  Persian  Empire: 
^Tlie  lake  Urumca,  generally  believed  to  be  llie  Spanto  of 
$trabo  aujd  Marciat^us  of  Ptolemy,  is  80  fursungs,  or,  according 
^'  my  computation,  300  miles  in  circumference.  The  water  is 
ifipre  salt  tban  that  of  the  sea,  no  fish  can  live  in  it,  and  it  emits 
a  disagreeable  sulphureous  smell.    The  surface  is  not,  however, 

£'  has  been  stated,  incrusted  with  salt ;  at  least  it  was  not  so  iu 
e  month  of  July  when  I  saw  it ;  on  the  contrary,  the  water  was 
as  pellucid  as  that  of  the  clearest  rivulet/' 

A  small  quantity  of  the  water  of  this  lake  was  sent  by  the 
mifortunate  traveller  Brown,  a  short  time  before  his  death,  to 
the  late  Mr.  TeonaQt,  which  has  recently  been  submitted  to 
;  analysis  b]^  Dr.  Marcet.    The  following  are  the  results  : 

Its  specific  gravity  was  1 165'07 ;  600  gr.  yielded  the  following 
quantities  of  precipitates  by  the  different  reagents  mentioned. 

Grains. 

il^itrate  of  silver 237*6  of  muriM^  of  silver. 

Nitrate  of  barytes  •-«•••  66*0  of  sulp.  of  barytes. 
Oxalate  of  ammonia  •  •  •  00*0  of  oxalate  of  hme. 
Phosphate  of  soda  and  \   1 0.5  j"  of  triple  phosphate  of  magnesia 

carboipate  of  ammonia^  \  and  ammonia. 

Muriate  of  platina  indicated  a  trace  of  potash. 

^''^  Haice  this  quantity  contained, 

Grains, 

Chlorine 68*66 

'    Sulphuric  acid 22*37 

Lime 0-00 

Ms^esia  4*2,  or  magnesium .  •  • 2*62 

Somum  (by  estimation)  saturating  the  chlorine 34*00 

'    'Soda  (by  estimation)  saturating  the  sulph.  acid  •  • . .  •  17*89 

136*34 

.  Qc  supposing  those  ingredi^ts  to  exist  ia  the  state  of  biaary 
'  compounds : 

Chloride  of  sodium 86*00 

Chloride  of  ma^esium.  ,  •  T « .  •  10*08 

Sulphate  of  soda •  •  • .  40*26 

136*34 

■  ffence  tbia  water  caxxtmiA  upwasds  of  one  fourth  of  its  weieht 
ofemline  contents,  a  quantity  gpeater  Sa.^^  tivDtoi  w>|  ^uiyw 


similar  water  ki^own^  except  the  water  of  the  Diqad  Sea,  analyzed 
by  Dr.  Marcet  some  years  ago^  which  contains  even  a  greater 
proportion  of  saUne  contents. 

It  may  be  proper  to  observe^  that  there  is  a  little  discrepancy 
;in  the  results  obtained^  500  gr.  of  the  water  b^ng  estimated,  from 
other  experiments,  to  yield,  when  evaporated  to  dryness,  only 
111*5  ^r.  of  salts.  This  difference  is  probably  partly  to  be 
referred  to  the  different  degrees  of  desiccation  employed,  and 
partly  to  the  smallness  of  the  quantities  operated  iipop.  Dr.  M; 
having  originally  possessed  only  between  200  and  300  gr.  of  ibe 
water. — (Abstracted  fropa  a  paper  entitled  "  On  the  Specij^c 
Gravity  and  Tetnperature  of  Sek  Waters  in  different  Psgrts  of  ^e 
Ocean,  and  in  particular  Seas,  with  some  Account  of  their  saUi^e 
Contents,"  by  Alex.  Marcet,  M.D.  F.R.S.  &c.) 

XII.  Temperature  of  June.  ' 

The  temperature  of  the  month  of  June,  1819,  was  uncommpnly 

low  at  Glasgow.    The  oats  made  v^  little  progress  during  me 

whole  of  the  month ;  for  they  were  nea^'ly  as  fiir  advanced  at  i(^e 

;.end  of  May  as  in  the  beginning  of  Jijly.    The  oi^y  wsLnn'j^ys 

were  June  17  a;^d  IS,  the  ^mperature  of  which  was  a^  fpllows,: 


t '  <  • 


Lowest  '    fiigh^t. 

Junel7. 49  71-50 

18 65 70-00 

Meau. 62 70-75 

Meanofboth 62-376 

During  the  rest  of  the  month,  the  thermometer,  seldom  was 
higher  than  eo*"  or  62*',  and  seldbm  lower  than  60*^  or  48^.  The 
mean  for  the  month  was  as  follows : 

Loweif.  Bl^Sbmf.  MciUiof^otb. 

49-27   62-43   .66-85 

This  is  at  least  7^  below  the  usual  mean  of  the  month  of  Juoe^ 
The  wind  yeeried  very  rn^cb ;  but  blQW  nine-tenths  of  the  monih 
firom  the  south-west. 

T^e- barometer  was  on  tl\e  whole  high;  the  mean  for  the 
J93boath^  between  the  hoigrsof  12  and  2  o'clock^  the  height  of  the 
mercury  being  reduced  to  w£iat  it  would  have  been  supposmg 
its  temperature  to  have  been  always  32^,  was  as  follows  : 

29-7107  inches 

at  a  height  of  about  100  fe€|t  above  the  level  of  the  fiiea. 

The  month  was  rather  wet,  though  not  remarkably  so.    There 
were  five  days  jduring  which  it  rained  the  greatest  part  of  the^  ^»3}\ 
.ml. there  were  15  o^ier  4aiyp  }l{|OXi  ivlu.<^  sSo^'T'^)^  ^^  >^^^  ^^^ 
there  were  only  12  days  of  t^e  iiQ^nm  c^^  "^""^ 
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It  would  be  interesting  to  know,  if  this  cold  weather  has  been 
general,  or  if  it  has  been  confined  to  Scotland. 

Xin.  Singular  Effect  of  Peruvian  Bark. 

A  French  merchant,  called  M.  Delpech,  who  possessed  a  rich 
house  at  Guayra,  the  port  of  the  Caraccas,  had  stored  up  in 
1806  a  very  considerable  quantity  of  cinchona,  newly  collected. 
This  bark  filled  several  apartments  upon  the  ground-floor.  There 
'  prevailed  at  that  time  in  Caraccas  a  fever  of  a  very  malignant 
character.  M.  Delpech  had  occasion  to  receive  several  trafvel- 
lers,  inhabitants  of  these  countries,  and  to  entertain  them  with 
the  usual  American  hospitality.  The  apartments  destined  fdr 
visitors  being  filled,  and  tne  number  of  his  guests  increasing,  he 
was  under  the  necessity  of  putting  several  of  them  in  the  rooms 
occupied  by  the  cinchona.  Each  of  them  contained  from  8  to 
10  thousand  pounds  of  that  bark.  The  heat  was  much  greater 
in  these  rooms  than  any  where  else  in  the  house,  in  consequence 
of  the  fermentation  of  the  bark,  which  made  them  very  disagree- 
able. However,. several  beds  were  put  into  them,  one  of  which 
.was  occupied  by  a  traveller,  ill  of  a  very  malignant  fever.  After 
the  first  day,  he  found  himself  much  better,  though  he  had  taken 
no  medicine ;  but  he  was  surrounded  with  an  atmosphere  of 
cinchona,  which  appeared  very  agreeable  to  him.  In  a  few  days 
he  felt  himself  qmte  recovered  without  any  medical  treatment 
whatever.  This  unexpected  success  led  M.  Delpech  to  make 
Bome  other  trials.  Several  persons  ill  of  fever  were  placed 
successively  in  his  magazine  of  cinchona,  and  they  were  aU 
speedily  cured,  simply  by  the  effluvia  of  the  bark. 

In  the  same  place  wiui  the  cinchona,  he  kept  a  bale  of  coffee, 
carefully  selected  for  his  own  use,  and  Ukewise  some  large 
botdes  of  common  French  brandy.  They  remained  for  some 
months  in  the  midst  of  the  bark  without  being  touched.  At 
last  M.  Delpech,  when  visiting  his  magazine,  observed  one  of 
the  large  botties  uncorked.  He  suspected  at  first  the  fideUty  of 
a  servant,  and  determined  to  examine  the  guahty  of  the  brandy. 
What  was  his  astonishment  to  find  it  infinitely  superior  to  what 
it  had  been.  A  slightiy  aroihatic  taste  added  to  its  strength, 
and  rendered  it  more  tonic  and  more  agreeable.  He  uncorked 
the  other  bottles,  which  had  xmdergone  no  alteration,  but  which, 
by  being  placed  in  the  same  circumstances^  soon  acquired  all  the 
good  ijuauties  of  the  first  bottie. 

Cunous  to  know  if  the  coffee  had  likewise  changed  its  proper- 
ties, he  opened  the  bale,  and  roasted  a  portion  of  it.  Its  smell 
and  taste  were  no.lon^er  the  same.  It  was  more  bitter,  and  left 
in  the  mouth  a  taste  similar  to  that  of  the  infiision  of  bark. 

The  bark  which  produced  these  singular  effects  was  fresh. 
Would  the  cinchona  of  commerce  have  me  same  efficacy  ?  This 
IS  a  question  that  can  be  answered  only  by  experiment. — (Jour. 
dePhamacie,  May,  1819,  p.  230.) 
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XIV.  Vaccination  in  Denmark. 

For  the  last  eight  years  not  a  single  case  of  small-pox  has 
occurred  in  the  dominions  of  the  King  of  Denmark.  The  whole 
inhabitants  have  been  vaccinated.  Here  is  one  ^ood  effect 
which  has  re^sulted  from  the  alrbitrary  power  of  the  King  of  Den- 
mark. Between  1752  and  1762  the  small-pox  earned  off  in 
Copenhagen  alone  2644  victims ;  from  1762  to  1772,  it  carried 
off  2116 ;  from  1772  to  1782,  2233  ;  from  1782  to  1792,  2736; 
but  from  the  introduction  ot  vaccination  in  1802  to  the  end  of 
1818  only  158  persons  have  died  of  the  small-pox;  namely, 
1802,73;  1803,5;  1804,13;  1805,  6;  1806,  5;  1807,2;  1808, 
46;  1809,  5;  1810,  4;  1811,0;  1812,0;  1813,  0;  1814,  0; 
1815,0;  1816,0;  1817,0;  1818,0. 

XV.  New  Instrument. 

Mr.  Perkins,  of  Philadelphia  (whom  the  newspapers  have 
announced  as  on  his  passage  to  England,  in  order  to  submit  to 
the  Directors  of  the  Bank  of  England  a  specimen  of  bank  biUs 
which  defy  forgery),  has  invented  an  instrument,  called  the 
Bathometer:  whicn  is  intended  to  show,  by  the  compressibilily 
and  elasticity  of  water,  the  depth  of  the  sea.  He  is  said  to  have 
produced  a  pressure  of  water  m  a  confined  ccdumn  equal  to  that 
of /wore  than  200  atmospheres^  or  upwards  of  2000  pounds  to  eaoery 
square  inch  of  surface  ;  being  equal  to  the  pressure  of  6,400  feet 
in  fresh  water.  Mr.  Perkins  intends  to  prepare  a  graduated 
scale,  showing  the  exact  degree  in  which  water  is  actually  com* 
pressible. 

XVI.  Death  of  Professor  Plajjfair. 

John  Playfair,  Esq.  F.R.S.  Lond.  andEdinb.&c.  Professor  of 
Natural  Pmlosophy  in  the  University  of  Edinburgh,  died  on 
Tuesday,  July  20,  at  his  house  in  Forth-street,  Edinpurgh.  He 
was  the  son  of  Dr.  James  Plai^air,  author  of  a  System  of  Chro- 
nolog]^  of  great  reputation.  The  Professor  was  supposed  to  be 
the  principal  conductor  of  the  scientific  department  of  the  Edin- 
burgh Review.  The  works  which  ha  has  left  behind  him  are  I 
Elements  of  Geometry,  8vo.  1796;  second  edition,  1804 ;  Illus- 
tration of  the  Huttoman  Theory  of  the  Earth,  1802 ;  a  Letter  to 
the  Author  of  the  Examination  of  Professor  Stewart's  Statement, 
8vo.  1806 ;  a  Complete  System  of  Geography,  Ancient  and 
Modem ;  and  detached  papers  in  various  pieriodical  publications. 
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'{bote  pn^we  27th  are  i^ected,  owing  to  the  increased  vanation 
«t  uoou-aiuLthe  diminution  in- the  evening,  which.  naa^fo^Qwed 
the  next  day  by  noJent  winds,  thvtnder,  hall,  and  rain. 
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29*72 

29-97 
3004 
30*04 
29*85 

29-49 


29*899 


72 

75 

69 
65 
63 
62 
70 
77 
63 
65 
60 
63 
60 
60 
64 
64 

70 
70 
72 
72 
72 
75 
66 
70 
75 
72 
70 
70 
70 
71 


77 


37 
40 
50 
54 
51 
42 

39 
50 

49 
47 
40 
42 
33 
31 
44 
46 

53 

47 
56 

45 
45 
53 

47 
46 
51 
46 

.47 
37 
48 

49 


Hygr.  at 
9  a.iii« 


31 


54*5 

57-5 

59-5 

59-5 

57-0 

52*0 

54*5 

63-5 

560 

56-0 

60-0 

52-5 

46-5 

45-5 

55*0 

550 

61*5 
58-5 
64-0 
58-5 
58-5 
64*0 
56-5 
58-p 
630 
59*0 
58-5 
53-5 

590 
600 


59 

59 

60 

86 
71 
76 
70 
65 
72 

72 
70 
63 
60 
60 
55 
62 

64 

67 

6i 

71 
63 

59 
65 

62 

62 

69 
63 
60 

59 
61 
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48 

24 

40 

4 

27 
4# 


9 
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J 

1 
1 

25 
2 
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The  observations  in  each  line  of  the  table  apply  to  a  period  of  twenty-foar 
houn,beginniDg  at  9  A.  M.  on  the  day  indicated  in  the  first  CQbam!&«    K.  ^Mi^ 
denotcf^  that  the  result  is  loclvded  la  me  next  toWonnVv^  Q\A«rrB)\<Qnb^ 


"5 
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REMARKS. 

FifthMotUh.— 16,  17.  Fine,  18—21.  Rainy:  hail  in  the 
showers  on  the  latter  day  :  Cumulus,  Nimbus,  Cirrus,  22.  Cir^ 
Tostratus:  lightning  at  night  to  the  north-west.  23.  Fine  day : 
rain  in  the  night.  2A,  26.  Cloudy.  28,  29.  Frosty  mornings. 
Thie  potatoes  suffered  considerably  in  their  growing  tops,  the 
teriqierature  having  undoubtedly  been  lower  on  the  ground  than 
at  the  height  of  the  thermometer. .  30.  Showers. 

iSixth  JlbnrA.— '1.  Cloudy.  2,  S.  tine.  4.  Showery.  .10.  Nimbi, 
refy'  IfiLtge  and  distinct :  a  thunder  iSthower  about  three^  p.  m. 
an4  a  brilliant  rainbow  in  the  evemng.  IL  Fine.  12.  Showers. 
is;  Pine.    14.  Qoudy. 

•  -      i  .  KlSiSULXS. 

Wuuj(s  lEaffterly  itit  the  fore  part,  Westerly  in  tibe  latter  part  of 

the  period. 

Barometer:  Greatest  height  ........  30*13    inches^ 

Least 29-49  , 

Mean  of  the  period.  ....  2Q'899 

Thermometer :  Greatest  height  . . . .  ^ . . .  77^ 

Least •  • .  31 

Mean  of  tihe  period.   ; . . .  66-90 

Mean  of  the  Hygrometer 64^ 

Evaporation ...••••  r.  • .  0  in. 

Rain  at  Stratford , 2-02  inches. 

RlBun  at  Tottenham 2-29 


I . 


The  above  observations^  ^two  or  three  ^incidental  article* 
excepted,  are  extracted  from  the  register  kept  at  the  laboratory* 


»    *      '         ■  ■ 
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METEOROLOGICAL  TABLE. 


' 

Barometer.       | 

Therkametbr.    I 

Hjrsr.  St 

- 

1^19. 

Wind. 

Max. 

liiiD.     Med. 

Max.  Min. 

Med. 

9  a.iii. 

Rain. 

6th  Mo. 

June  14 

S    W 

30-04 

29-85 

29-945 

71 

49 

600 

03 

61 

> 

15 

s  w 

29-97 

29*83 

29-900 

63 

42 

52-5 

33 

€t 

16 

N  W 

30-12 

2997 

30-045 

62 

45 

53-5 

02 

61 

17 

N  W 

30*13 

30-07 

30-100 

72 

52 

620 

01 

63 

18 

N  W 

30*14 

30*05 

30095 

^7 

52 

59' 5 

45 

82 

>.:        19 

N.W 

30-19 

301430165 

72 

47 

60-5 

' 

es 

' 

20 

N  W 

3019 

30-18,36-185 

72 

45 

58-5 

i 

% 

21 

N  W 

30-18 

3009;30135 

78 

49 

^•5 

22 

N  W 

30-09 

30-08  30-085 

1 

68 

55 

6l-5 

59 

• 

23 

N  W 

3008 

29*94  300 10 

72. 

52 

62-0 

59 

24 

s  w 

29-94 

29-81 

29-875 

63 

S6 

S9'5 

05 

66 

25 

S   W 

29-93 

29*72 

29-825 

66 

55 

60' 5. 

* 

75 

f 

r     r    26 

s 

29'74 

29-69 

29715 

67 

48 

b7'5 

1 

tJS* 

27 

Var. 

29-74 

29-73 

29-735 

.65 

50 

57-5 

30 

70 

28 

N  W 

29-86 

2973,29795 

60 

45 

52-5 

23 

64 

39 

N  W 

^9*86 

2979i29-8'26 

70 

54 

66-0 

■ .  .  ;:■> 

i6» 

30 

^Ni^- 

30-19 

2977 
29*69 

J29-815 

72 

46 

59-0 

67 

C 

!29-!^55l  t8 

42 

58-88 

1-42 

65 

The  observations  Id  each  line  of  the  table  apply  to  a  period  M  tmtnij^f&wr 
hours,  berioDiDg  at  9  A.  M.  on  the  day  indicated  4n  the  tirst  eolaaiii.  A  dash 
denotes,  that  the  reivU  if  inclnded  in  the  aelt  Miowlni;  obsenratfbo. 


•  V 


REMARKS. 

Sixth  Morah.'^U.  Cloudy.  15.  Rainy.  16,  17.  Cloady. 
18.  Wei,  a.m.  19—23.  Fine  daysr.  i24.  Morning)  oveieast: 
drizzling  rain.  25>  26.  Cloudy.  27.  Frequent  heavy  «ho^r#: 
at  sun-set,  strong  shadows  projected  from  behind  a  Cnmmlff^  or 
^^/ amidst  a  wild-looking  sky :  the  clouds  opposite  the  sfettn^ 
8ijnHBged-ts>-aTfery  foil  yellow.  2S.  Cloudy  m^&mift^:  a  dbS^ 
ftised  sky,  exhibiting  a  mixture  of  Cime^,  CiTivcumuhcs^  CumuluSf 
8ic. :  about  11,  a.m.  some  hail  ushered  in  a  thiiinder  shower : 
the  lightning  was  vivid  at  Stratford^  ttdd^^te  ^<Qati«Aafl9(W^\^^ 
duiihg  ibe  shower.    Other  thunder  iViowei%  «\ic,c^^^^^,  ^S&.  <2>^^ 
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p.  m.  when  there  was  a  very  heavy  storm  of  large  hailstones, 
which  nearly  covered  the  ground.  This  was  attended  with  vivid 
lightning  to  the  southwaid,  and  tbimder  at  a  small  distance. 
29.  Overcast.    30.  Fine.* 

RESULTS  (of  the  half  period). 
Winds  Westerly,  and  chiefly  North-west. 

Barometer :  Greatest  height 30-19    inches. 

Least 29-69 

Mean  height 29-996 

Thermometer:  Greatest  height  •••;.•••  78^ 

Least 42 

Mean  height .••..  68-88 

Rain  at  Stratford i 1-42  inch. 

Rain  at  Tottenham 1-63 

Mean  of  the  Hygrometer.  ••• 66^ 

Tottenham,  Sevemth  Month,  20, 1819.  L.  Howabit. 

I  ■■  ■ 

%*  The  half  table  now  published  brings  up  these  observa-^ 
tions  to  the  close  of  the  half  year.    In  futare,  to  fiiCiMtate  the 
comparison  of  the  daily  observations  and  monthly  results  with, 
those  of  other  registers,  they  vrill  be  published  for  every  calendar, 
month  in  the  usual  way.    At  the  same  time,  to  preserve  the 
oiigiiidl  intenlion,  which  has  succeeded  hitherto,  of  bringibg|^ 
occasionally  into  vie^  the  periodicity  of  atmospherical  chaifg^^'' 
the  mean  results  vnll  be  inserted  in  the  columns  where  they  np^ ' 
stand  daily,  at  such  intervals  only  as  experience  has  demonstrated, 
to  be  best  adapted  for  the  purpose  of  forming  an  atonal  tiM^^ 
which  it  is  intended  in  future  to  publish  as  a  supplement  to  Melt? 
year's  observations.    The  whole  of  the  materials  for  the  tafalttf ' 
are  at  present  derived  firoin  the  register  kept  (under  the  ctiQcs^'of ' 
my  friend  John  Gi^pn)  at  the  laboratoiy,  Stratford,  where^;]^!!;,. 
due  position  and  accurate  adjustment  of  the  instruments  haTft: 
been  recently  attended' to .  by  myself.    This  arrangement  has 
become  necessary  to  me,  as  the  second  volume  of  the  Clitnaite 
of  London  wiD  occupy,  until  it  leaves  the  press,  nearly  the-whole 
share  of  attention  which  I  can  personally  give  to  the  subject. 


ANNALS 


OF 


PHILOSOPHY. 


SEPTEMBER,    18J9. 


Article  L 


A  Tribute  to  the  Memory  of  the  late  Thomas  Hemy,  RR.S. 
Ifc.  Sfc.  President  of  the  Literaru  and  Philosophical  Society  of 
Mmschester.    By  William  Henry,  M.D.  F.R.S.  &c.* 

TuB  following  tribute  to  the  memory  of  the  late  President  of 
IIm  LUeraiy  and  Philosophical  Socie^  has  been  drawn  up,  in 
odflapGwoe  with  a  recjuest,  expressed  to  the  writer  from  the 
ehauTy  dt  an  early  meeting  during  the  present  session.  It  woulcl^ 
flti  iome  accounts,  have  been  more  satisfactory  to  him  that  the 
pftce  should  have  fidleii  into  other  hands ;  but,  conceiving  a 
ooHttpiance  with  the  requisition  to  be  a  duty,  which  he  was  not 
m  M^^rty  to  decline,  he  has  endeavoured  to  execute  it  w«di  all 
ffk  mjpartiality  and  fidelity  in  his  power ;  and  he  larusU  to  the 
O^wiur  of  die  Society  for  that  share  of  indulgence  which  he  may 
*  \y  claim  in  speaking  of  one  to  whom  he  was  so  nearly 


late  Mr.  Henry  was  descended  from  a  respectable  family, 
$>r  several  generations,  had  resided  in  the  county  of 
Hi.  paternal  grandfather  commanded  a  company  of 
the  service  of  James  H ;  and  during  the  disturbed  timesy 
1^  in  Ireland,  succeeded  the  revolution,  was  shot  by  an 
nn  in  his  own  garden.  The  father  of  Mr.  Heiiry,  then  lan , 
iaAt4  scarcely  a  year  old,  was  takjen  under  the  generous  protec* 
Hm  of  a  neighbouring  nobleman ;  f  and,  after  being  eaucated 
m  IhxUiii  at  his  lordship^  expense,  was  broi^t  over  bv  him 
ia^  Wales,  whto  he  had  nearly  attained  the  age  of  manhood.. 

*  Read  bcftyre  the  Literary  and  Philo80|>htca1  Societv  of  Maocheiter. 
t  Viicoaot  Bvlkley. 

Vol.  XIV.  N^  IIL  L 


162  A  Tribute  to  the  Memory  of  [Sept. 

Having,  a  few  years  afterwards,  married  the  daughter  of  a 
clergyman  of  the  establishment,  they  sought  the  means  of  sup- 
port by  jointly  engaging  in  the  education  of  females,  and  for 
many  years  conducted  a  Tespeetable  hoarding  school,  first  at 
"Wrexham,  in  North  Wales,  and  afterwards  in  Manchester. 

It  was  at  the  former  place  that  Mr.  Henry  was  bom,  on 
Oct.  26,  O.  S.  1734.  For  some  years,  he  remained  under  the 
tuition  of  his  mother,  who  was  admirably  fitted  for  the  task,  and 
of  whom  he  was  always  accustomed  to  speak  with  the  warmest; 
affection  and  gratitude.  At  a  proper  age,  be  was  sent  to  the 
Grammar  School  of  Wrexham,  at  that  time  in  considerable 
reput^.  There  he  was  fortunate  in  having,  for  his  first  classicd 
instructor,  the  Rev.  Mr,  Lewis,  whose  virtues  are  the  subject  of 
an  elegant  Latin  epitaph,  copied  by  Mr.  Pennant  into  his  Tour 
llirougn  Wales.*  At  this  sdiool,  Mr.  Henry  remained  for 
several  years,  and  made  such  proficiency  in  his  classical  studies 
as  to  have  attained  the  foremost  station,  with  the  exception 
only  of  Mr.  Price,  who  was  afterwards  well  known  as  the  Keeper 
of  the  Bodleian  Library  in  the  University  of  Oxford. 

The  incUnation  of  Mr.  Henry,  firom  early  Ufe,  led  him  to  the 
church;  and  it  was  determined  that,  on  leaving  school,  he 
should  remove  to- Oxford.  Even  the  day  of  his  departure  waii 
fixed,  and  a  hoiBe  was  prorvided  for  the  journey. '  But  as  the 
time  drew  near,  his  parents,  who  bad  a  numerous  familj^,  tind 
were  far  from  being  in  affluent  circumstances,  shrunk  from  the 
prospect  of  expenses  that  were  nnavoidable,  arid  the  imcertain^ 
of  eventual  success.  Whfl*  *^®31  ^''^re'  thus  hesitating,  Mr. 
Jones,  an  eminent  apothecary  of  Wrexham,  decided  the  poil^t^ 
by  proposing  to  take  Mr.  Henry  as  an  apprentice;  and  to  this 
measure,  though  deeply  feeling  the  disappointment  of  lon]^ 
indulged  hopes,  he  coula  not  deny  the  reasonableness  of  asseti^ 
ing.  With  Mt.  Jones  he  continued,  till  that  gentleman  died 
suddenly  from  an  attack  of  gout,  when  he  was  articled  for  the 
remainder  of  the  term  to  a  member  of  the  same  profession  ut 
Knutsford,  in  Cheshire.  «. 

fn  neither  of  these  situations  did  Mr.  Henry  enjoy  any  extra- 
ordinary opportunities  of  improvement.  The  only  book  vvhfch 
he  remembered  to  have  been  put  into  his  hands  by  either  6f  his 
masters  was  the  Latin  edition  of  Boerhaave's  Chemistry,  in  tw6 
vols,  quarto,  a  work,  which,  whatever  may  have  been  its  meritli^ 
vf9B  certainly  not  calci]teted  to  present  tliat  science  to  abegiibiet 
under  a  fascinating  aspect.  Ilis  reading  was,  therefore,  entii^Iy 
iself  directed ;  and,  by  means  of  t^uch  books  as  chance  threw  itAo 
his  way,  he  acquired  a  sfaarte  of  knowledge  creditable  botii  tdlliiR 
abiUties  and  his  industry. 

At  the  expiration  of  his  apprenticeship,  he  engaged  himself  ai 
principal  assistant  to  Mr.  Malbon,  who  then  took  the  le^id  ^'  zt 
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to  apothecary  at  Oxford.  In  this  situation,  he  was  treated  by 
Mr.  Malbon  with  the  indulgence  and  confidence  of  a  friend ; 
and  his  time  was  chiefly  spent  in  visiting  patients  of  the  higher 
class,  a  majority  of  whom  were  members  of  the  University. 
Among  the  students  at  Oxford  were  several,  who,  recognizing 
Mr.  Henry  as  a  former  associate,  renewed  their  acquaintanQe 
with  &im,  and  afforded  him  the  most  friendly  countenance.  His 
leisure  hours  were,  therefore,  spent  most  agreeably  and  profitably 
in  the  different  colleges ;  and  his  taste  for  hterary  pursuits  was 
encouraged  and  confirmed.  At  Oxford,  he  had  an  opportunity 
of  attending  a  course  of  anatomical  lectures,  in  which  the  cele*- 
lebrated  John  Hunter,  then  a  young  man,  was  employed  as 
demonstrator. 

From  Mr.  Malbon,  who  was  become  affluent,  Mr.  Henry 
received  a  strong  mark  of  esteem  and  confidence  in  the  offer  of 
a  future  partnership.  To  have  accepted  this,  it  would  have  been 
necessary  that  he  should  have  qualified  himself  to  matriculate^ 
which  would  have  required  the  completion  of  a  residence  of 
seven  years.  But  other  views  in  life,  which  were  inconsistent 
with  so  long  a  season  of  expectation,  induced  him  to  decUne  the 

Eroposal  -^  ^h1  in  the  year  1759;  he  settled  at  Knutsford,  where 
e  soon  afterwards  married.  After- remaining  five  years  at  this 
place,  he  embraced  the  opportunity  of  succeeding  to  the  business 
of  a  respectable  apothecary  in  Manchester;  where  he  continued 
for.  nearly  half  a  century  to  be  employed  in  qiedical  attendance, 
for  i&e  most  part  on  the  more  opulent  inhabitants  of  the  'town 
and  neighbourhood. 

Soon  after  Mr.  Henry^s  settlement  in  Manchester,^  the  late 
Dr.  Percival  removed  to  the  same  town  from  Warrington.  That 
eminent  physician  was  early  inspired-  with  the  same  ardent  sieal 
for  the  cultivation  of  profession^  and  general  knowledge,  which 
afterwards  Tso  much  distinguished  him,  CongeniaUty  of  taste 
end  pursuits  led  to  a  frequent  intercourse  between  Dr.  Perctral 
and  the  vsubject  of  this  memoir ;  and  the  moral  quahties  of  each 
cemented  their  connexion  into  a  friendship,  which  continued 
without  interruption  un'til  it  was  terminated  oy  the  death  of  Hn 
Percival,  in. ISM.  It  was  about  the  same  early  period  that  he 
foiled  in  acquaintance  with  that  excellent  man,  and  upright 
niaj^istrate,  the  late  Mr.  Bayley,  of  Hope-Hall,  and  nmch  of  the 
happiness  of  his  future  life  was  owing  to  the  mutual  esteem  and 
ccmfidence,  and  to  the  frequent  intercourse,  which  continued  to 
eitlst  between  them  for  more  than  thirty  years."* 

During  hid*  apprenticeship,  Mr.  Heniy  nad  manifissted  .^ 
decided  taste  for  chemical  pursuits,  and  had  availed  himself  of 
all  (he  means  in  his  ppwer,  limited  as  indeed  they  wercy  to 
becoin^  experimentally  acquanoted  with  that  science^  This 
taste  lie  Gontinuied  to  mdulge  after  his  setdetcy&XL\.'\\i.\&^\  ^sA<i 

*  An  interesUog  biographical  sketch  of  Mr.  Ba^Xc:^,  -^iMV^^Yk^Xit^V^x^vN^^ 
mpprared  Ja  one  of  the  rqiameM  of  tke  MoiilM^  MefWMM.  tot  t^M  ^«»s  \^^. 
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having  made.hiniself  sufficiently  master  of  what  was  ascertainefd 
jn  that  department  of  knowledge,  he  felt  an  a,mbition  to  extend 
its  boundaries.  In  the  year  1771,  he  copununicated  to'  the 
Aoyal  College  of  Physicians  of  London,  *^  An  improved  Method 
of  preparing  Magnesia  Alba/'  which  was  piibUshed  in  the  second 
volume  of  their  Transactions.  Two  ye^rs  afterwards  if:  ws& 
reprinted,  ^cmg  with  essays  on  other  subjects,  in  a  separate 
volume,  which  was  dedicated  by  Mr.  Henry  to  his  iGriend  Dt. 
Percivid» 

The  calcination  of  magtiesia  had,  at  that  time,  been  practised 
bnly  in  connexion  with  philosophical  inquiries.  Dr.  Black,  id  an 
essay,  which  is  still  perhaps  not  surpassed  in  chemical  philoso- 
phy, as  a  beautiful  example  of  indnctive  reasoning,  had  fully 
established  the  differences  between  magnesia  in  its  common 'and 
in  its  calcined  state ;  but  he  does  not  appear  to  have  made  trial 
of  the  pure  earth  as  a  medicine,  thoura  several  inconveniences, 
fiom  its.  use  in  the  common  form,  had  long  before  been  pointed 
out  by  Hofiman.*  On  this  subject,  JVJr.  Henry's  claims  extend 
to  Hi^'  free  disclosure  of  his  unprovements ;  to  the  early  and 
atrenuous  recommendation  of  the  medicinal  use  of  pure  magne- 
sia ;  ,an4.tb  the  discovery  of  some  of  it^  chemical  agencies.  It 
IB  b^t  justice  to  him  to  state  that  his  recommendatiiiin.of  Tts 
.Miplpyinent  as  a  medicine  was  perfectly  disinterestecJ ;  t&t'lt 
was,  not  till' his  work  was  printed,  and  on  the  eve  of  issuii^iVom 
the  preas^  that  the  preparation  of  ma^esia  for  sale  was  suggei^t^ 
to  himb^  a  fnend,  in  .a  letter  relatmg  to  the  in|;ended  pmlfi'da* 
tion,  which  is  still  preserved,  as  a  pai*t  of  his  correspondencet 
Sefore  carrviog  this  suggestion  into  effect,  he  thought  it  proper 
to  oqnsult oir  John  Pringle,  Sir  Clifton  Wintringham,  Dr. "War- 
rfeeny  aii4;Pome  other  letting  members  of  the  College  of  Pbyt^i- 
jc^ang,  as.  to  their  opinion  of  the  propriety  of  the  measure ;  and 
.  he  did  jE^t  adopt  it  until  those,  gentlemen  had  declared  it  to  tie 
jQot -i^ne  adviseaUe  on  his  own  account  than  on  that  of  the 

...;  Soon,  after  the  pubUcation  of  the  small  volume  of  Essays,' Mr. 
£[enry  found  himself  involved  in  a  controversy,  arising  oat  of 
•  soma.remaxka  in  the  appendix,  i:especting  whicn,  as  the  subject 
,was  of  temporaiy  interest,  it  is  unnecessary  to  enter  into .  parti- 
•cidars.  .It  is  sumcient  to  state  that  the  accuracy  of  some  of  Us 
experiments^  which  had  been  called  in  question,  was  confirmed 
by  the  concurrent  testimony  of  Dr.  Percival  and  Dr.  Aikin ;  and 
that  the  chemical  properties,  first  ascertained  by  him  to  belong  to 
pure  magnesia,  were  considered  by  Bergman  and  by  Macquer  as 
worthy,  of  being  incorporati^d  into  their  respective  histories  of 
that  earth. 

It  was  probably  in  consequence  of  the  publication  ct  these 

Easujs,  that  Mr.  Henry  was  admitted  into  tUe  Royal  Society  of 

.•J        -^ .  . 

*  HoAmui.  Opcr. torn. W.ll» .SAX. 
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XoodoD}  of  which  he  became  a  Fellow  in  May,  1775.  The 
Mrsops  moat  active  in  promotiDg  his  election  were  Sir  John 
jPnngle  and  Dr.  Priestley  ;  aad  he  had  the  advantt^  not  only 
of  the  vote,  hut  of  the  favourable  iofluence  of  Dr.  Franklin,  w^o 
happened  at  that  time  to  be  in  London.  Several  years  after- 
.wiuoa,  the  same  venerable  philosopher,  when  in  theSlst  year  of 
\afi  age,  presided  at  the  meeting  of  the  American  Philosophical 
Society,  at  which  Mr.  Heory  was  elected  a  member,  and  again 
honoured  him  with  his  suflrage.* 

The  writings  of  the  celebrated  Lavoisier  were  iotrodtiiMd  by 
l^T.  Hetiry  to  the  notice  of  the  English  reader  in  1776.  The 
earliest  work  of  that  philosoph-er  was  a  volume,  consisting 
jfRffly  of  an  historical,  view  of  the  progress  of  pneumatic  che- 
ti^iiy  from  the  time  of  Van  Helmont  downwards ;  and  partly  of 
'a  aei;ies  of  original  essays,  which  are  valuable  as  containing  the 
germs  of  his  future  discoveries.  To  this  woiIl,  Mr.  Henty  added, 
m  the  notes,  occasional  views  of  the  labours  of  cpntempOTaiy' 
^^glish  chemists.  A  few  years  afterwards  he  translatea,  and 
^^cted  into  a  small  volume,  a  series  of  Memoirs,  cotminmicated 
lijr^m.  Lavoisier  to  the  Paris  Academy  of  Sciences,  when  the 
,Tiew^  of  that  philosopher,  respecting  the  antt-^bgistte  theory 
lof  «^emistry,  ^vere  more  fully  unfolded.  In  nodertdutlg  the 
^txa^latioQ  of  these  works,  be  was  influenced  by  a  denre  to 
Jilace .within  the  reacb  of  EngUsh  readers,  among  whom'  Ae 
'^Qwledge  of  the  French  language  was  then  oocfinea  to  compa- 
.njti^vely  tew,  the  pleasure  ana  conviction -winch  he  liad'faimself 
g^yed  irom  those  adDurable  models  of  philosophicfti  inqoiiy.' 
^  „j]nQtwitbstaiiBlng  thelarge  share  of  profeBiiional  em^ymeAt 
i^  /^ich  Mr.  Henry  had  now  attained,  be  BtiO  conaoUtid  to 
^^gage frecjuently  in  experimental  pursuits,  therestdts  of  whiijfi, 
jOt'this  time,  were  communicated  to  the  world  chiefly  ihrodgli 
jtfie  publications  of  his  friebds  Dr.  Priestley  and  Dr:  PetfcrvSl. 
,p|f  .tbesS)  the  most  iiupprtant  werb  some  £xperiment8  on  the 
"M'uence  of  Fixed  Air  on  Vegetation,  by  wiueh  fac'end^Tpared 
^show^  that  though  fixed  air  is  injurious,  when  unmixed,  to  the 
|TOgieti],Wa  of  plants,  yet  that  when  mingled  in  smdl'  prApHtion 
jinPi  common  air,  it  is  favourable  to  their  growth  and  vignir. 
^&e  ti).cCs  estabh.slied  by  this  inquiry  were  comrtmmcnted  to 
jj^^Tl.estlev  j  and  it  is  creditable  to  the  candour  Of  that  distih- 
I^Qu^ea  philosopher,  that  he  was  anxious  to  make  them  piiUtc, 
^='^'"*v  Jbr  their  general  mfrit,  but  because,  in  one  or  t#o 


"boifafel,  rtie  results  disagreed  with  his  own.  "I  ani  much 
Dfeaseif,*  JlJr-  Priestley  tepUes,  "with  the  experiments  mentioned 
.m  your  letter,  and  if  you  have  no  objection,  shall 'beelttd  to 


Dr.  Priestley  t'epUes,  "with  the  experiments  mentioned 
, -tter,  and  if  you  have  no  objection,  shall' Ite  glad  to 
u&er^'ttie  greatest  part  of  it  iu  my  Appendix,  n^hich  lam  just 
^^^kiK  to  the  printer's.  I  the  rather  wish  it,  as  a  few^of  the 
uMMnm^iits  terminate  difierentlytroilitiiose'tiiat  lah^Y°^'^i 

•  ThU circuncturr  if  latfd  ia  A  Idler  fn>m1lT,R\Hb  loUT.l\«ui,  ^tA 
miMdelpUa,  Jaij  99,  Ijpe. 
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and  I  wish  to  produce  aH  the  evidence  I  can  come  at  on  both 
sides.  The  otner  experiments  are  very  curious,  and  will  give 
much  satisfaction.?'*  The  investigation  was  afterwards  resumed 
1^  Mr.  Henry,  and  made  the  subject  of  a  paper,  which  is  printed 
in  the  second  volume  of  the  Memoirs  of  this  Society.  The 
simpticity  of  the  apparatus  required  for  the  performance  of  these 
experiments  has  induced  the  authors  of  our  best  work  on  educa* 
tion  to  point  them  out  among  Dthers  as  calculated  to  please 
young  persons,  and  to  gratify  in  them  an  enlightened  curiosity 
fespectmg  the  causes  of  natural  phenomena.t 

The  occasion  of  Mr.  Henry's  next  appearance  as  the  author  of 
ft  separate  work  arose  out  of  an  accidental  circumstance.  He 
had  found  that  the  water  of  a  large  still  tub  was  preserved  sweet 
C>r  sevteral  months  by  impregnating  it  with  lime,  though,  without 
this  precaution,  it  soon  became  extremely  putrid.  This  fact 
suggested  to  him  an  eligible  method  of  preserving  water  at  seB.;% 
but  as  lime  water  is  unfit  for  almost  every  culinary  purpose, 
Bome  simple  and  practicable  method  was  required  of  separating 
that  earth  from  the  water  before  being  applied  to  use.  This,  he 
MCertained,  might  be  accomplished,  at  little  exnense,  by  car* 
bonic  acid,  the^eas  from  a  pound  of  chalk  and  12  ounces  of  oil 
of-  vitriol  being  lound  sufficient  for  the  decomposition  of  120 
gallons  of  Ume  water.^  The  only  difficulty  was  in  the  mode  of 
applying  the  gas  on  a  large  scale  ;  but  this  was  overcome  Jby  th<; 
XKAUjivance  of  an  apparatus,  which  Mr.  Henry  described  in  a 
pamphlet  dedicated  to  the  Lords  of  the  Admiralty.  The  proposal, 
m  consequence  of  the  zealous  personal  exertions  of  Mr.  Wedg- 
wood, who  was  then  in  London,  met  with  due  attention  from  the 
Commissioners  for  victuaUing  his  Majesty's  ships.  The  chief 
obstacle  to  its  adoption  in  the  navy  was  an  apprehension,  proba- 
bly, well  grounded,  that  persons  would  scarcely  be  found  on  ship*- 
Jboard  possessing  sufficient  skill  for  conducting  the  process 
wccessfiilly.  Since  that  time,  the  preservation  of  water  at  sea 
bas  been  accompUshed  by  the  simple  expedient  of  stowing  it  in 
vessels  constructed  or  Uned  with  some  substance,  which  is  not 
capable  of  impregnating  water  with  any  putrescible  ingredient ; 
for  ^ood  spnng  water,  it  is  well  known^  contains  essentially 
SK>thmg  that  disposes  it  to  putrefaction. 

The  philosophical  pursuits  of  Mr.  Henry,  not  long  after  this 
period,  received  an  additional  stimulus  by  the  estabushment  of 
the  Society  to  which  these  pages  are  addressed,  and  by  his 

^  Letter  from  Dr.  Prieitley  to  Mr.  Henry,  dated  Jan.  5,  1111,. 

"f  Bdgeworth  on  Practical  ftducation,  vol.  K  chap.  1. 

I  Dr^  Alsti>a,  of  Ediaborgh,  appears,  however,  to  have  beeo  the  first  who  pro- 
posed  imprefrnation  with  lime^  aB  a  mean  of  preventing  the  putrefaction  of  water  | 
And  to  precipitate  the  lime,  he  suggested  the  nse  of  carbonate  of  aiagoesla. 

^  The  water,' ho wever,  for  which  these  proportions  were  lufiScient,  could  pot 

bave  been  completely  charged  with  lime,  for  fully  saturated  lime  water  would  have 

regyired  for  ^ecompouOoa  searl^  thifc  tiiaea  Ibst  quantity  of  cbaU  and  oil  of 
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anxious  degire  to  fulfil  his  duties  >  as  a  memb^  of  it;  To  him, 
on  its  being  first  regularly  organized  in  the  lyinter  of  1781^  was- 
confided  toe  ofiSce  of  one  of  the  secretaries.  At  a. subsequent 
period,,  he  was  advanced  to  the  station  of  Vice-Pmesident,  and 
in  the  year;  1807,  on  the  vacancy  occasioned  by  the  death  of  tha 
Rev.  George  Walker,' F.R.S.  he  received  from^he  Society,  and 
retained  during  the  rest  of  his  life,  the  highest  dignity  wnich  it 
haa  to  bestow. 

The  ^^  Memoirs  of  Albert  de  Haller,"  which  were  published 
by  Mr.  Henry  in  1783,  and  dedicated  to  this  Society,  were 
derived  partly  from  a  French  Eloge,  and  partly  firom  informatiott 
communicated  by  the  late  Dr.  Foart  Simmons.  A  more  com^ 
plete  view  of  the  life  and  acquirements  of  that  extraordinary  mall 
Blight  have  been  collected,  at  a  subsequent  period,  from  other 
publications  of  the  same  lund,  which  were  addressed  to  thflferent 
teamed  societies  on  the  continent.  In  one  respect,  Mr.  Henry^ 
appears  to  have  taken  too  favourable  a  view  of  the  character  of 
HaUer,  in  ascribing  to  him  gentleness  of  disposition ;  for  that 
ittuetrious,  4md  in  the  main  excellent,  person,'  seems  to  haver 
been  a  niaa  of  quick  passions,  and  not  sufficiently,  res^nried  uk 
the  expression  of  them ;  as  may  be  gathered  from  his  controversy 
with  Dr.  Whytt,  of  Edinburj^h.  Haller  is  represented  also  by 
his  biographer  as  afflicted  with  the  personal  defect  of  weak  eyes^ 
which,  from  a  passage  in  his  Physiology,*  appears  not  to  hiave 
been-  correct.  ^*  Aqu»  purse,'^  he  oays,  '^,qua  ab  anno  eetatis  18 
sola  iitor^tribuo,iquod  post  tot  in  folgido  sole  susceptos  micros* 
ccmicos  labores,  onmibus  sensibus,  etociUispoHssimum,  uonminus 
valeani,  quam  puer  valui.'^ 

During  the  long  season  of  Mr.  Henry^s  activity  as  a  member 
of  this -Institution,  his  communications  to  it  were  very  fi:«quent. 
Many  of  these  were  intended  only  to  excite  an  evening'^  discuftf 
sion,  luad,  having  served  that  purpose,  were  withdrawn  by  their 
atuthor ;  hat  the  number  is  still  considerable,  which  are  preserved 
in  the  Sodety^s  published  volumes.  As  might  be  expected, 
they  are  of  various  degrees  of  merit,  but  there  are  among  them 
two  papers,  which  have  contributed  greatiy  to  his  reputation  as 
a  chemical  philosopher.^ 

•  Tom.  w\,  p.  240,  eM.  9.  Lamanne. 
.    f  The  following  ig  a  list  of  Mr.  Henry's  papers  that  are  dispersed  through  thU 
printed  Memoirs  of  this  Society. 

In  vol.  i.  (1.)  An  Essay  on  the  Advantages  of  Literature  and  Philosophy  in 
general,  and  especially  on  the  Consistency  of  Literary  and  Philosophical  with 
'Commercial  Pursuits. 

(8.)  On-  the  Preservaflon  of  Sea  Water  flrom  Putrefaction  by  Means  of  Quick* 
lime;  ' 

(3.)  On  the  NaCnral  History  and' Origin  of  Magneslan  Earth,  particularly  ai 
connected  with  those  of  Sea  Salt  and  Nitre,  with  Observations  on  some  Chemical 
Properties  of  that  Earthy  which  hate  been  hitherto  nnknowtk  oi  TLTA«X.t;Tee&:M.^. 

In  vol.  ii.  (1.)  Experiments  on  Ferments  andPennecAAVvfin^Xk^  Nitfi^  %[\ft.QA^ 
of  erdtiag  Fermentation  Ip  Malt  Liquors,  iiUhout  lYie  K\^  otX«sX'»^^^^^ 
MTl/  witbaa  Attempt  to  Amioi  s  new  Tbcwy  nf  tM  Ptoom* 
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.'The  eswo^. oa Fennents  and-Fennentatian  is  TcduaUey  not  fop 
tbd' theoretical  speculations  which  it  coiitainsy  for  thjsae  have 
been  snperaeded-by  subseqpent  discoveries ;  but  for  a  few  fieicts 
of  eOQsidemble  importance:  It  was  at  that  time. believed  that 
the  iafasion  of  malt,  called  wort^  could  not.be  made  to  ferment, 
without  the  addition  of  yeast  or  barm ;  but  Mr.  Henry  discos  - 
T^red  that  wort  may  be  bconght  into  a  state  of  fermentation  by 
being  impregnated  with  carbonic  acid  ns.  By  a  fermentatioa 
thus  exc!itedy  he  obtained  not  only  good  beer,  but  yeast  fit  for 
the  making  of  bread ;  and,  from  separate  portions  of  the  fer- 
mented liquor,  he  procured  also  ardent  spint  and  vinegar,  thus 
Moving  that  the  fermentative  process  had  been  fully  completed; 
He  found,  moreover,  that  flour  and  water,  boiled  to  the  consists 
encyof  ^a  thin*  jelly,  and  impregnated  with  carbonic  acid  in  a 
Nooth's  machine,  passed  into  fermentation,  and  by  the  third  day 
had  assumed  the  appearance  of  yeast,  for  which  it  served  as  a 
tolerable  substitute  in  the  making  of  bread.  . 
^'The  other  memoir,  which,  is  distinguished  by  its  value  imd 
importance,  is  entitled.  Considerations  relative  to  the  Nature  df 
Wod,  Silk,  f  and  Cotton,  as  Objects  of  the  Art  of  Dyeing ';:<9^ 
the  varioQs 'Prepamtions  and  Mordants  requisite,  for  theee 
dbSSdrent  SnbsUmces;  and  on  tbe  Nature  and  Properties  of 
Oolovriitt  Matter.  .  p. 

'  After  hamiff  given  a  eeneralview  of  the  histoiy  of  the  art  (.of 
dyeing,  Mr.  Henry,  in  Siisj^aborate  essay,,  examiites  thetthei^- 
nes  that  hidbeen  framed  to  account  for  the  various  facility  ahd 
permanency  with  which  different  substances  attract  coldnring 
itiatter.  lie  demonstrates  the  futility  of  those  hypotheser  that 
espAained  the  facts  by  supposed.  pecuUarities.  or  mechanical 
stmctiffe  inthe  materials  to  be  dyed;  aud  suggests  the  prelndM- 
fity  that  the  unequal  powers  of  absorbing,  and  fixing  colouraig 
matter,  manifested  by  wool,  silk,  linen,  and  .cotton,  depend  on 
the  different  attractions,  inherent  in  those  substances  as  chennaal 
compounds,  for  the  various^  colouring  ingredients.  Attthejpre- 
paratory  operations,  though  difiering  for  each  material,  haive,he 
apprehends,  one  common  object;  viz.  the  removal  of  some 
extraneous  matter  which,  being  already  united  with  the  sub* 

(S.)  Observatipos  on  the  iDflcence  of  Fixed  Air  on  Vegetation,  and  on  "fbe 
probable  danse  of  the  Difference  in  the  Resiilti  of  varions  Experimenli  made  for  . 
oiat  Purpete. 

In  voL  iii.  (1.)  Obferratloni  on  the  Bills  of  Mortality  .for  the  Towns  of  Jtf^n* 
cheater  and  Salford. 
'  (2.).  Case  of  a  Person  becomhi|^  ihort-sichted  in  advanced  Age. 

(8.)  ConsideraUons  relative  to  the  NatuVe  of  Wool,  Silk,  and  Cotton,  as  Qbjocts 
of  the  Art  of  Dyeing ;  on  the  varions  Preparations  and  Mordants  requisito-for 
.  these,  di^crent  Substances  }  and  on  the  Nature  and  Properties  of  Colouring  Matter, 
'  together  with  some  Observations  on  the  Theory  of  Dyeing  in  general,  and  particu- 
larly the  Turkey. Red.  . 
.  jfew  S^iefl,  vol.  ii.  Reinarks  oa  Mr.  Nicholson's  Account  of  the  ESSscts  pro- 
4ficctfaiSirjDtoaby  a  8iJokeof\AfJEA.n\^%, 

"Aad  a  paper,  priattd  in  this  volume,  eniiiUd  "McmoXn  of  Wit  hile  Charles 
9n//e,  JSsq.  r.&,B.  ckiehj  wi^a  B«fer«iicetohV;ipiQfMS^o^Ml\A^«A4^iV>^»l^ 
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stsoice  to  bet  dysd^  ■  preyents  it  firom  exBiting  its  attractioii  Ibr 
coiooneg'' matter.:  The'  ukimate  object  of  these  prdimmary-- 
step0,  'he  states  to  ,be  die  obtaining  a  wlute  jgiroond  that  may' 
enable  the  eolours  to  display  the  full  biiliiahcy  of  their  sevi^rful 
taite^  To  explain  die  preparation  of  cotton,  for  the  Turkey-red 
dye^lie  endeavoats  to  prove  thkt  cotton  requires  f6c  tht»  purpose 
Ip.  ba 'approximated  in  composition  to  the  nature  of  an  ammal' 
subatmce*  He  next  offers  a  classification  of  the  Materia  Tinc^' 
toria/.and  some  general  speculations  on  the  nature  of  colouring 
mattec 

V  in  .die  second  part  of  the  essay,  Mr.  Henry  investigates  thi$ 
mode  of  action  of  those  substances,  which,  though  themselv^ 
destitute  of  colour,  are  important  agents  in  the  processes  df 
dyeing.  Substances  of  this  kind  had  received,  from,  the  French 
dyei8>  the  name  otmordantSf  because  it  was  ima^ned  that  th<^ 
corroded  and  removed  someUiing  which  mechtoic^aiUY  oppose^ 
the  entrance  of  the  colouring  matter  into  the  pores  of  the.  mat^ 
ml  io.i>e<dyed.  To  destroy  this  erroneous  association,  Mr: 
iiaii]y.)iiro|io6e8  that  the  word  basis  should  be  substituted,  aa-n 
;geiiei]Dii3term><  to  denote  every  substance  which,  havidg  all 
^dfaaity  both  for  the  colouring  matter  and  for  the  material  ta  be 
idyed^'is  capable  of  serving  as  an  intermedium  betwe^  the  tWd; 
and  that  a  specific  epithet  should  be  added,  to  distingui^  each 
qpafticidir  variety,  in  this  essay,  Mr/  Henry,  for  the  first  time, 
esffflamBd  the  true  nature  of  the  liquor  which  is  emfployed  4^ 
hKTOiditig&the  afamiinous  basis,  prepared  by  mixing  th^  soitUtioQs 
^f  lahim^  and  of  sugar  of  lead.  This  liquor  he  showed  to  be 
reasentially  a  compound  of  pure  clay  or  alumine  with  acetic  acid ; 
laBdiitKiBaperiority  over  a  solution  of  common  alum,  fc^r  yielding 
dieieactby^base  in  4yeing,  he  ascribes  partly  to  the  less,  affini^ 
qctfthe.  acetic  acid  than  of  the  sulphuric  for  alumine,-  and  par^ 
;.tD  Ahe^greater  volatility  of  the  acetic  acid,  when  exposed  .tOi.a 
i  moderate' iaevease  of  temperature.    The  remainder  of  the.  paper 

•  is^hilsfly  occupied  with  the  detaUs  of  the  operations  then  prac- 
.itii^d^fi^r.  dyeing  Turkey-red ;  with  a  theory  of  the  process ;  and 
^mitfa  a  general  view  of  the  mode  of  action  of  the  individual  mi^- 

-  danta  or  Ibases.  The  method  of  dyeing  Turkey-red  has  been 
^.aince  much  improved  and  simplified,  though  itis  theory  is,  even 
!  y^'iji  fai^firpm  being  well  Understood.    But  the  opimons,  first 

mculcated  by  Mr.  Henry,  respecting  the  action  of  mordants, 
evince^&'tetnarkable  superiority  to  the  prejudices,  with  which 
he  found  the  subject  encumbered,  and  are,  indeed,  those  which 

*  are^still-held  by  the  latest  and  best  writers  on  the  principles  and 

j^ractice  of  dyeme. 

;  .1  In  the  year  17^^  an  institution  arose  out  of  thid  Society,  which 

had*  great  merit,  not  only  in  its  plan  and  objects,  but  in  the 

-  ability  exttrt^d  1:^  the  several  persons,  who  '?i«fc  c.^siiR.«wsfe^*\sv 
.,  their. julShnent.  {t  vi^^s  destined  to  ocAiuys  Vsi ^  T«&a^ 
,.msuu£tive.  matmex  jtbe  evening  leiauie  oi  ^wai%  xsieB^-fc '^^^^^"^ 
time  duripg  the  day  waa  devoted  to  ©onxijaeicjtti  cox^^s'js^^^ 
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For  this  purpose,  regular  courses  of  lectures  vrexe  delivered  on 
the  belles  lettres,  on  moral  philosophy,  on  anatomy  and  physio- 
16jgy,  and  on  natural  philosophy  and  chemistry.  Mr.  Henry, 
assisted  by  a  son,  whose  loss  ne  had  afterwards  to  deplore,  and- 
whose  promising  talents  and  attainments  obtained  for  him,  at  an 
eaily  period  of  life,  a  mark  of  the  approbation  of  this  Society,* 
deUvered  several  courses  of  lectures  on  chemistry  to  numerous 
and  attentive  .audiences.  From  causes,  which  it  is  not  easy  to 
trace^  but  among  which,  I  believe,  may  be  reckoned,  a  supersti- 
tious dread  of  the  tendency  of  science  to  unfit  young  men  for  the 
ordinary  details  of  business,  this  excellent  institution  fell  jjiio 
decay.  Mr.  Henry,  however,  continued  his  lectures  long  after 
its  decline,  until  deprived  of  the  services  of  his  son,  by  the  pro- 
secution of  views  at  a  distance,  when  he  found  that  his  owxv 
leisure  was  not  of  itself  adequate  to  the  necessary  preparations* 
That  the  scheme  of  establishing  in  Manchester  a  College  of 
Arts  and  Sciences  (for  so  it  was  entitled)  was  not  a  visionary 
project,  but  one  which  appeared  feasible  and  promising  to  men 
of  sense  and  knowledge  at  a  distance,  is  shown  by  the  following 
extracts  from  letters  addressed  to  Mr.  Henry,  m  reply  to>  his 
^communication  of  the  plan.  '^  An  attempt  of  this  kmd,".  the 
late  Dr.,  Currie,  of  Liverpool,  observes,  ^'  I  think  most  p^ais&t 
worthy ;  atid  for  this,  however  the  matter  may  terminate,  the 

K ejectors  will  always  be  entitled  to  public  favoiu*  and  esteem. 
is  a  bold  enterprize^  and  of  course  in  some  decree  doubtful. 
One  thing  appears  to  me  probable,  that  if  the  busmess  ia  taken 
Up  as  it  ought  to  be  by  the  public,  you  will  soon  find  the  propriety 
oi  extending  your  plan,  so  as  to  make  it  embrace  every  object 
of  general  eaucation."  Mr.  Wedgwood  also  strongly  expressed 
his  approbatidn  of  the  imdertaking.  ^'  The  plan  of  your  Col- 
lege, he  says,  ''I  think  an  excellent  one;  and  from  the 
populous  and  commercial  sta{e  of  your  town — from  the  apparent 
utuity  of  the  institution — from  the  elegance  and  propriety  with 
which  it  is  announced — and  from  the  known  characters  of  the 
gentlemen  who  are  engaged  in  it,  I  can  scarcely  entertain  a  doubt 
of  its  meeting  with  success."  Greater  perseverance  would, 
perhaps,,  have  gradually  softened,  and  finally  subdued,  the  preju- 
dices that  seem  to  have  existed  against  the  union  of  commercial 
with  literary  or  philosophical  pursuits — an  union  which,  under 
proper  regulation,  adorns  and  dignifies  the  character  of  the 
merchant,  without,  it  may  be  hoped,  diminishing  his  usefulness, 
or  interfering  with  the  prosperous  management  of  his  aJBTaii-s. 

That  there  is  indeed  nothmg  essentially  incompatible  between 
the  avocations  of  ordinary  business  and  an  occasional  participa^ 
tipn  in  more  enlarged  pursuits,  must  be  apparent  to  aU  who 
consider  how  ^eat  a  share  of  tlie  duties,  even  of  ^ome  of  the 
liberal  professions,  consists  in  a  minute  attention  to  technical 
details,  aad  bow  often  the  professional  m^,  familiar  with  the 

,     *  f^c  Vr.  l^rcivaVs  eloquent  address  to  Mr.  TViowMllcttrj,  3\Mi.  fixv  Yte^«vV- 
'^iT  foAim  tire  sflrer  medal  of  the  d^ociet).— (Mcmo\n  of  iVit  %oc\tl>io<A/\\.  ^.^V^^ 
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investigation    of   general   priaciples,  '  and  habituated  to  th^- 
indulgence  of  enlightened  and  comprehensive  views,  is  compel- 
led, as  Lord  Bacon  expresses  it,  ."  to  contract  the  sight  of  his 
mind  as  well  as  to  dilate  it."    It  is,  therefore,  not  unreasonable 
to  expect  that  this  intellectual  habit  may,  in  other  persons,  be. 
reversed ;  and  that  he  whose  attention  is  for  the  most  part  given    • 
to  employments  demanding  no  powers  beyond  those  of  patient 
industry,  may  occasionally,  without  detriment  to  his  temporal 
concerns,  take  a  wider  range,  and  elevate  his  mind  to  the  percep- 
tion of  literary  pleasures,  or  of  the  general  tru^s  of  moral,  intel- 
lectual, or  natural  science. 

It  must,  however,  be  acknowledged,  that  there  is  considerable, 
danger,  lest  objects  which  ought  to  be  held  by  young  men 
devoted  to  active  life  as  only  of  secondary  importance  should 
acquire  an  undue  share  of  their  estimation,  ana  inspire  a  dis- 
relish for  more  necessary  but  less  attractive  occupations.  This 
alloy  to  the  advantages  of  knowledge  may,  it  appears  to  me,  be^ 
avoided  b^  carefully  selecting  such  studies  as  may  not  be  incon- 
sistent with  the  business  of  after  life,  and  by  pursuing  them  only 
io  a  prudent  and  temperate  extent,  estimatmg  them  indeed  as 
we  d£>  those  lighter  ornaments  of  a  building,  which  are  of  not 
value,  excepting  as  they  add  grace  and  beauty  to  substantial 
and  durable  forms.  More  especially  it  seems  to  be  important, 
as  a  safeguard  against  tiiis  apprehenaed  abuse  of  learning,  that 
there  should  early  be  mingled  with  its  pursuit  a  due  share  dt 
those  employments  which  in  future  are  to  constitute  the  main 
business  ef  life ;  and  that  those  habits,  both  intellectual  ai^d 
moral,  should  be  eariy  and  assiduously  fostered,  which  are  essen- 
tial to  success  in  future  commerce  with  the  yorld,  and  to  the 
accjuirement  of  a  moderate  portion  of  its  advantages.  This 
rational  and  prudent  alliance  between  the  avocations  that  support; 
a^d  those  that  embellish  and  give  zest  to. life  was  the  utmost 
that  was  ever  contemplated  by  the  founders  of  an  institution;^ 
which  certainly  deserved  better  success ;  and  to  which  other 
establishments,  since  formed  with  the  same  views,  but  under . 
happier  auspices,  in  the  metropolis  and  some  conmiercialtowna^ 
bear,  in  their  leading  features,  a  striking  resemblance. 

Besides  the. lectures  on  the  general  principles  of  chemistry^ 
Mr.  Henry  delivered  a  course  on  the  arts  of  bleaching,  dyein^^ 
and  calico-printing ;  and  to  render  this  couirse  more  extensive^ 
useful,  the  terms  of  access  to  it  were  made  easy  to  the  superioi:. 
class  of  operative  artizans.    It  was  at  this  period  that  the  prac** 
tical  application  was  made  in  France  of  a  philosophical  discovery 
to  one  of  the  arts  which  Mr.  Henry  was  engaged  in  teaching, 
that  shortened,  by  several  weeks,  the  duration  of  its  processeSd 
In  1774,  Scheele,  a  Swedish  chemist,  distinguished  by  thd. 
number  and  great  importance  of  his  contributions  to  chemical 
science,  in  the  course  of  some  expenriinetil«  oiix!i*^\vgssi^<9^) 
covered  tilie  ^rabstance  knovm  snccessvveVj  \$^  NJs^a  Taax^R.^  ^^ 
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iA6{fhIpgiRtioat«d  marine  ftcid,  oxymiuiutic  !ici<],  and  chlonpc 
Dovn^  several  Tean  silerwarda,  its  propurtioK  were  not  applf^ 
ID  any  {SHOtical  use,  until  its  power  of  dischargiug  vegetable 
cAlounr  siKgested  to  M.  BerthoUet  of  Paritt  iu>  employmeot  in 
tit^  Brt-Of  tileaidun^.  The  first  succcBsful  experiments  with  that 
Tiew  were  made  by  M.  BerldioUrt  in  the  year  1786,  and  with  a 
liberality  which  confers  the  highest  honour  upon  him  he  fr^y 
oomnnariated  his  important  results,  not  only  to  his  philoeophictu 
ftiMfds,  but  to  those  who  were  likely  to  be  benefited  by  them  in 
|)ractice.  Amon^  the  former  was  Mr.  Watt,  of  Birmingham, 
who  happened  at  that  time  to  be  in  Paris,  and  who  was  the  fic^t 
poivon  in  this  country  to  cany  the  discovery  into  efiect,  by 
bleaching  several  hundred  pieces  of  linen  by  the  new  process  at 
the  works  of  a  relative  near  Glasgow.  Mr.  Heniy  also,  having 
ftjeeired  an  indistinct  account  of  ^e  new  method,  but  not  know- 
ing predsefy  in  what  it  consisted,  immediately  set  about  invefitL> 
gatii^  tlLe  steps  of  the  operation ;  and  in  this  he  was  fortunate 
teongh  to  succeed.  Soon  aflierwards,  an  attempt  waa  made  by 
some  fcreignera,  who  thenuelves  had  acquired  their  information 
flom  BArtboUet,  to  turn  the  process  to  their  own  advanta^  by 
ftbtatniog  a.  patent ;  and  having- iailedm'that,  by  applying  for  a 
JwHaafientuy- giant  of  an  ex^usive  privilege  of  ut>mg  i^fofa 
certaitL'number  of  years.  Against  the  former,  a  strong  meinotid 
(frhkhn  luwbefore  the  writer)  was  presented  by  Mr.  Henry'.to 
fbe  Attorney  and  SolicitOF-GeneraU  ;  *  and  effectual  opposition 
vtaM  made  to  the  latter,  by  a  public  meeting  of  the  inhahitvits 
T)f  Manchester,  ion  the  ground  that  the  whole  process  had  b^n 
SQceewfiiUy  carried  into  e&ct  by  Mr,  Watt,  Mr.  Henry,  utd 
Mr^Cooper.t 

Having  satiafied  himself  of  the  practicab^ty  and  advantagep 
of  the  new  method  of  bleaching  by  carrying  it  on  upon  a  acale  of 
sufficient  extent,  Mr.  Henry  prepared  to  embark  in  a  miich  lar^eV 
Dstabbabment  ftn^  the  purpose.  The  connexion,  however)  which 
he  entered  into  with  this  view  having  disappointed  his  just 
ckpectationB,  and  the  further  prosecution  of  it  being  ioconsistont 
-with  his  profesaional  emjdovments,  he  abandoned  Ihe  pro^e*|i ; 
and  contented  himself  with  impafting  thekuowledge  he  hud 
ndoeiitU  aereralpersons  who  were  already  exteiisively  engaged 
n'die  pnctice  of  bleaching  by  the  then  establiehed  mefHods.  ". 
-Mr.  neniy  had-now-reached  a  period  of  life  when  t^e  vigoiii 
of  the  bodily  powers,  and  the  activity  of  the  nund^hegin,.in  most 
persons  to  manifest  a  sensible  decay.    From  this  time,  howev^* 

■  Ai  Ihiiii  niri  Ibe  iMual  mv)  of  oppoiing  (heeraul  of  a  |ialrnt.  It  taay  br  pr&- 
pWtaMBtttbM.tlNBittkMily*  friiD  which  llpAru  thul  Ihc  Memorial  wn6  acluall j 
TmoHcd,  ii.«JMta'froi>(taeSolicilarwha'wueai|)lo,vFil  ou  the  occaiion, 

+  Thd  liiilil  mW\  iii>lfrririil  Ir  Thrhiitnrj  iif  llii  iiilrniliirfiiin  iif  ihlrirliir  nilil 

III  CoMpnidFiiM'nKiBlUfSSking,  )■  rcFeircd  lu  a  linlr  iu  r}r.  Brevriter's  E^n. 

*«■#*.  Maej^op^m,  bM.  St/Mu^ioci  '»  Or.  .Tbainstw's  Ananli  ofPhitotimi, 

•t-aJf-.^i,  mad  vH.§.mod  l«  the  utifilc  BleachiBt  in  i1i«  SuDuUmir'nt  naif  oUbres* 


1819:}  the  late  Mr^Thcma^  Henry,  173 

|fax)Qd^'  lie  did'  not  embark  in  new  experimental  inqiiiriefli.  jret:  be 
e0fihAned'  for  many  ybars  to  feela  warm-  interest  m  the  ady»Bce(- 
mi^ht'c^  science ;  aiid  to  maintain  an  x^cca^ional  cdMapond^no^ 
Witih'jpereons  highly  eminent  for  their  rank  es  philosmners^.  both 
ifa'^is  and  other  countries.*  His  mediea!!  avocaticHUi  had  greatly 
IhclrieaHed^  and  for  a  further  inte^all  tuflSbr  2U^ettr6y  he  had  a 
iliare  of  professional  etnployment -which  occupied  by  muoh  U)# 
gt^ater  portion  of  his  time.  This,  and  the  superifltendenc^  <^ 
^otne  chemipal  cohcems,  prevented  him  from  attempting  m<^ 
th^  to  keep  pace  with  the  progress  of  knowledge.  He  was  19 
iio  tiaiste,  however,  to  claim  that  exemption  from,  active  labour  .t<^ 
which  advanced  age  is  fairly  entitled ;  and  it  was  oot  till  a?  very 
few  ';^ears  before  his  death  that  he  retired  from  thaeiL'ercise: ^ 
tiiie  inechcal  profession. 

1%^  summers  of  the  years  1814  and  1815  were  spent  by.  Mr. 
Henry  in  the  country,  a  mode  of  Ufe,  which,  now  that  his  aeaagHQi 
6£  acuVe  exertion  was  passed,  was  pecuUarly  suited  to  bini*:  not 
i^hlrby.th^  tranquil  retirement  which  it  afforded,  bat  by:  its 
enabUti^  hini  to  indulge  that  sensibitity  to  the  chantiB  of'  nvnl 
^eenery,  which,  perhaps,  can  exist  in  perfection  only  inn  pure 
and  vtrtuous  mina.  His  perception  of  tnese  pleasures  5{raa  ati^9  ' 
jp^od  more  lively  than  after  he  had  entered  his.  Slat  year.  -  <Ip 
&  note  Addressed  to  the  writer  of  these  pages,  in  the  aatnnm  of 
1815;  he  describes,  in  animated  language,  one  of  those  eveats 
Which  eo  agreeably  diversify  the  face  of  nature  in  the  oowitry. 
y'Testerday,"  he  says,  ^'  we  had  one  of  the  most  beautiKil 
ap^^bnudces  in  the  garden  I  ^ver  witnessed.  ■■  Every  leafi.  etevy 
petal',  ^ry  projecting  fibre,  was  beset  with  a  minute  globuleef 
water ;  ana  when  the  sun  shone  upon  the  flowers  aiut  shrubs, 
^they  seemed  as  if  studded  with  myriads  of  briUiantt;  The 
;gpssax^er  too  with  which  the  hedges  were  covered  was- adorned 
with  the  same  splendent  appenAtigeil.  Tlie  cause,?  he  :adds, 
'''"of  this  deposition  of  moisture  must^  I  suppose,  ^  hatve  bem 
electrical."  ••     -      .  •  ••!        :' 

The  winter  of  the  year  1815,  which  Mr.  Henry  passed  ^ 
■Manchester,  was  a  season  of  greater  suffering  than  was  usoa^  to 
him ;  for  though  of  a  delicate  constitution,  yet  he  happily,  even 
at  this  advanced  time  of  life,  enjoyed  an  ahno^t  entire  exampti^ 
.from  painful  disieases.  During  this  winter,  he  wb9  much 
^distressed  by  cough  and  difficult  breathing,  and  his  bodily 
'strength  rapidly  declined.  In  the  spring  of-  the  following  year, 
kiei  returned  into  the  country,  but  not  to  the  enjoyments  whieh 
he  bad  before  derived  from  it.    He  was  unable  to  take  his 

•  A  considerable  coUec^Son  of  letters  to  Mr.  Henry  from  pefSOH-of  this  detefi|)- 
fioa  has  been  preserved  %  but  the  snbjects  of  them  have  for  the  Bost  part  been  long 
ago  broa|;6t  before  the  public  by  their  respective  writers.  The  letters  are,  there* 
^Mte,  chldly  valnable  to  the  family  of  tiic  deceascdt  as  nneqiiivocal  i^ooCs  o€  th^ 
'  respect  pod  esteem  felt  towards  him  by  thate  wba  ^«ve  \i«%\  ^smXN&rA  >a  *^ii9t^ 
hit  nMHff.  Jlfajiy  of  Chcoi  are  from  learnt  fiif«\anen^^\VV  mVcfla  Vift>H^^«K)piH*'^ 
0pp0itaaititt  ofpenotml  iaterconrsa  durioc  iMt  -iViWt  \»  VamlWAki  . 
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cufttobudry  fmlks,  and  vraB  oppressed  by  fedings  which  induced 
him  to  look  forwards  to  the  close  of  life,  with  the  certainty  of 
its  near  a][Moach,  but  with  calm  and  dignified  resignation.  The 
event  wfaidi  he  had  anticipated,  took  place  on  June  18,  1818^ 
when  he  had  nearly  oi^ihpleted  his  82d  year. 

In  eetamating  the  inteUectaal  character  and  attainments  of  the 
'subject  of  this  memoir,  it  is  proper  to  revert  to  a  period  several 

Sars  remote  from  the  present,  bat  still  within  the  perfect  recol- 
stion  of  many  to  whom  diese  pages  are  addressed.  At  that 
time,  the  quahty  of  Mr.  Henry's  tnind,  which  was  peAaps  most 
donspiouous,  was  a  readiness  of  apprehension  that  enabled  him 
to  acqmre  knowledge  with  remarkable  focility.  To  this  was 
joined  a  fjuicknees  in  his  habits  of  association,  peculiarly  fitting 
him  to  perceive  those  analogies  which  in  chemical  investigations 
were  chiefly  relied  upon  as  leading  to  the  discovery  of  truth 
Ibefere  it  was' sought  to  be  established  on  the  firmer  basis  of  an 
accurate  determination  of  quantities  and  proportions.  Without 
chimin?  for  Mr.  Henry  the  praise  of  great  original  genius,  we 
may  safely  assert  fot  him  a  very  considerable  share  of  that 
inventive  talent  which  is  commonly  distinguished  by  the  term 
'  ingeHHiiff.  This  was  especially  displayed  in  the  neatness  and 
success  with  which  he  adapted  to  the  purposes  of  experiment 
the  simple  implements  that  chance  threw  in  his  way ;  for  it  may 
be^  ptop^t  to  observe  that,  at  no  period  of  his  life,  was  he  in 
possession  of  a  well-fornished  laboratory,  or  of  nice  and  deficate 
mttniments  of  analysis'  or  research.  With  these  qualifications; 
he- united  a  degree  of  ardour  in  his  pursuits  which  enabled  him 
to'triumph  over  obstacles  of  no  trivial  amount.  And  when  it  is 
considered  that  bis  investigations  were  carried  on  not  with  the 
advanta^B  of  leisure,  ease,  and  retirement,  but  amidst  constant 
interruptions,  and  with  a  mind  harassed  by  fi'ec[uent  and  painful  ' 
anxieties,  it  wiU  be  granted  that  he  accomplished  much  more 
than  might  have  been  expected  from  one  so  httle  favoured  by  ' 
external  circumstances. 

The  acqitirements  of  Mr:   Henry  were  not  limited  to  that 
scieiice  in  which  he  obtained  distinction.    It  was  the  habit  of 
his  mind,  when  wearied  by  one  occupation,  to  seek  relief  not  in 
indolent'repoee,  but  in  a  change  of  objects.    In  medical  know- 
ledge, he  kept^pace  with  the  improvements  of  his  time,  and  he. 
occai»onally,oy  original  publications,"*^  contributed  to  itsadvani^ 
ment.    He  had  a  share  of  general  information,  and  a  flow  oif ' 
animal  spirits;  that  rendered  him  an  instructive  and  agreeabie 
companion.    To  the  rich  sources  of  enjoyment  which  are  opened  \ 
by  tne  productions  of  the  fine  arts,  he  was  extremely  sensible/ 
not  so.amch  firom  an  acquaintance  with  criticied  rules,  as  from  a 
natural  susceptibility  of  those  emotions,  which  it  is  the  object  of  ' 
the  ipoet  and  Hie  artist  to  excite.    He  had  acquhed,  try  tba;  ■ 

J  '''"■■  ■      *"  y  -■■.'._■■■■       '   .     ■ ' . 

^/pSte£/ia\  Ihe  periodical  joumabi  anA  in  t^t  tniaiifi^M^  K»naiwdteil 
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native  i»lrei]^th  o£  bis  memory^'Unas^iBted-^by  any  artifioial' 

arrangement^  a  knowledge  ofiustory^  remarkable  far^ks  extent. 

ai](d  .precision ;  and  be  was  always  eager  to  discuss  those  ^[ues- 

tionei  :Of  general  policy  whicb  are  to-be  decided  pajtly  by  an 

appeal  to  historical  evidence,  and  partly  by  a  consideration  of 

the  nf^ure  of  man,  and  of  his  claims  and  duties  as  a  member  of 

society.    "No  representation  of  him  would  indeed  be  complete 

that  failed  to  notice  ther.animation  i^th  which  he  entered  into 

argumeats  of  this  kind,  or  the  zeal  and  oonttanoy  ^ith  which  he 

defended  his  pohtical  opinions-*-opinions  which,  in  him,  were 

perfectly  disinterested  and  sincere;,  but  whiclv-perhaps  disposed 

aim  ,to\aUow  more  than  its  due  weight  to  the  aristocratical  part  - 

of  oar  mixed,  government.    It  would  be  unjust  to.  him,  however, 

not  to  state,  that  no  man  could  more  coi^dially  disapprove,  or 

more  unreservedly  condemn,  every  unwarrantable  exertion  of 

power;  or  could  more  fervently  desire  the  extension  of  the  bless-  : 

mgs  of  >]temperate  freedom  to  all  mankind.    It  was  this  feeling 

that  led. him  to  use  his  strenuous  exertions  as  a  member  of  one 

of  the  earliest  societies  for  procuring  the  abolition  of  the  African 

Slave  .Trade.;  and  when  that  great  object  was  at  length  accom- 

p^shed,  he  was  affected  with  the  most  lively  joy  and  gratitude 

on  the  downfal  of  a  traffic  which  had  long  been  a  disgraceM 

stain  on  onr  national  character. 

Of  his  moral  excellencies  there  can  be  no  inducement  to  ofl^r 
ai)  overpharged  picture  to  a  Society  by  many  of  whose  surviving  . 
members  he  was  intimately  known  and  justly  appreciatedC 
Foremost.amone  the  qualitieiei  of  his  heart  was  a  warmta  of  gene^ 
rous  emotion  which  evinced  itself  in  an  enthusiastic  admiraiiooL 
of  virtue ;  in  an  indignant  disdain  and  unqualified  reprobation  of  - 
vice,  oppression,  or  meanness ;  and  in  the  prompt  and  unre* 
jtramea  exercise  of  the  social  affections.  In  teidper,  he  wai 
frank,  confiding,  and  capable  of  strong  and.  lasting  attachments; 
quick,  it  must  be  acknowledged,  in  his  resentments ;  but  remark- 
ably placable  and  anxious  whenever  he  thought  he  had  inflicted 
a  wound  to  heal  it  by  redoubled  kindness.  No  man  could  be 
moje  free  from,  all  stain  of  selfishness ;  more  moderate  in  his 
desire  of  worldly  success  ;  or  more  under  the  influence  of  habi- 
.tual  contentment.  This  was  in  a  great  measure  the  result  of  his 
liaving  eariy  weighed  the  comparative  value  of  the.  different . 
objects  of  life,  and  of  his  steady  and  consistept  pursuit  of  knoW- 
ledge  and  virtue,  aa  the  primary  ends  of  an  intelugent  beii^. 

fa  very  advanced  age,  though  his  body  was  enfeebled,. his 
mind,  jre tailed  much  of  that  wholesome  elasticity  and  vigour 
wlucii,  always  b^onged  to  it.     He  was  still  enabled,  l^  the 
almost  perfect  preservation  of  his  sight,  to  spend  a  ^reatportioa 
pfjfiVi^.^^y.in  reading;  but  at  this  period  he  denved  greatfr-.. 
ploaaure'from  vi^oicks  otvUteiature  than  fromt^tQseof  soieooa^^i^^. 
especiiJIy  from  his  favourite  study  oibistQt^.    l>\i£vs^^i^ll^^^ 
imioediisfie/f  preceding  his  death,  beside  se;^fe«A''igXas>2«&^^^^ 
n'ctJ  works,  be  read  with  avidity  one  \*\n.dfct\»ii\5<^^^^^ 
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published;*  and  entered  into  a  critical  examination  of  itt 
merits,  with  a  strength  of  memory  and  judgment  that  would  not 
have  discredited  the  meridian  of  his  faculties,  {n  his  moral 
character,  no  change  was  observable,  except  that  a  tOQ  great 
quickness  of  feeling,  of  which  he  had  himself  been  folly  con* 
scious,  was  softened  into  a  serene  and  complacent  teoqier  of 
mind,  varied  only  by  the  occasional  glow  of  those  benevolent 
emoticms  which  continued  to  exist  in  him,  with  unabated  ardour, 
almost  to  his  latest  hour.  He  still  continued  to  receive  great 
pleasure  from  the  society  of  the  young ;  and  to  them  he  was 

Eeculiarly  acceptable,  from  the  kindness  and  success  with  which  , 
e  studied  to  promote  their  rational  enjoyments.  It  was  his 
constant  habit  to  take,  a  cheerful  view  of  the  condition  of  the 
world;  and  on  all  occasions,  when  the  contrary  opinion  was 
advanced,  to  assert  the  superiority  of  the  times  in  which  he  had 
^rown  old  over  the  season  of  his  youth,  not  only  on  the  unqnea- 
tionable  ground  of  an  increased  oiiSusion  of  knowledge,  but  on 
that  of  we  wider  spread  of  virtuous  principles,  and  the  more 
general  prevalence  of  virtuous  habits. 

Without  encroaching  on  topics  which  are  wisely  forbidden  by 
Jthe  rules  of  this  Society,  it  may  be  permitted  to  me  to  state, 
jthat  Mr.  Henry  was,  from  inquiry  and  conviction,  a  zealous  advo- 
cate of  Christianity.  About  the  middle  period  of  life,  a  change 
of  opinion  led  him  to  separate  from  the  estabhshed  church,  to 
whose  service  he  had  early  been  destined ;  and  to  join  a  congre- 
gation of  protestant  dissenters.  But  in  discussing  differences 
of  religious  belief,  be  was  always  ready  to  concede  to  others 
that  free  right  of  judgment  which  he  had  claimed  and  exercised 
for  himself;  convinced,  as  he  was,  that  no  conclusion  to  which 
jthe  understanding  may  be  led  in  the  honest  and  zealous  search 
fifter  religious  truth  can,  without  the  highest  injustice,  be  madt 
the;  ground  of  moral  crimination  or  reproach. 


Article  II. 

A  new  Theory  of  Galvanhm,  supported  by  some  Experimtniu  ani 

'  Observations  made  by  Means  of  the  Calorimotor,  a  new  Gtthanic 

Instrument;  also  a  7iew  Mode  of  decomposing  Potash  txtempo^ 

raneously.     Read  before  the  Academy  ofrlaturol  Scietwetf 

Philadelphia.  By  Robert  Hare,  M.D.*  Professor  of  Cheasistrt 


in  the  Medical  Department  of  the  University  of  Pennsylvaiiiiiy 
and  Member  of  several  learned  Societies.    (With  a  Plate.) 

I  HAVE  for  some  time  been  of  opinion  that  the  principle  extri- 
cated  by  the  voltaic  pile  is  a  compound  of  caloric  and  electricity^ 
both  being  originsd  and  collateral  products  oC^vamc  action. 

•  Or«  Sunier  Clatk'i  l^\f«  of  )attnU« 
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The  ^unds  of  this  conviction  and  some  recent  ex|>enments 
confinmng  it  are  stated  in  the  following  paper. 

It  is  well  known  that  heat  is  Uberated  by  voltaic  apparatus  in 
«  manner  and  degree  which  has  not  been^^imltated  by  means  of 
mechanical  electricity ;  and  that  the  latter,  while  it  strikes  at  a 
*  greats  distance,  and  pervades  conductors  with  much  greater 
speed,  can  with  difficulty  be  made  to  effect  the  shghtest  decom^ 
positions.    Wollaston,it  is  true,  decomposed  water  by  means  of 
It ;  but  the  experiment  was  performed  of  necessity  on  a  scale  too 
minute  to  permit  of  his  ascertaining  whether  tnere  were  any 
divellent  polar  attractions  exercised  towards  the  atoms,  as  in  the 
«ase  of  the  pile.  The  result  was  probably  caused  by  mechanical 
concussion,  or  that  process  by  which  the  particles  of  matter  are 
dispersed  when  a  battery  is  discharged  through  them.    The 
'Opinion  of  Dr.  Thomson,  that  the  fluid  of  the  pile  is  in  quantity 
ipneater,  in  intensity  less,  than  that  evolved  by  the  machine,  is 
very  inconsistent  with  tihe  experiments  of  the  chemist  above- 
mentioned,  who,  befoce  he  could  effect  the  separation  of  the 
elements  of  water  by  mechanical  electricity  was  obliged  to  con- 
•ftie  its  emission  to  a  point  imperceptible  to  the  naked  eye.     If 
4dready  so  highly  intense,  wherefore  the  necessity  of  a  further 
concentration  l  ^Besides,  were  the  distinction  made  by  Dr.  Thom- 
son correct,  the  more  concentrated  fluid  generated  by  &  galvanic 
aroaititus  of  a  great  many  small  pairs,  ought  most  to  resemble 
that  of  the  ordinary  electricity ;  but  the  opposite  is  the  case. 
Tlie  lotion  produced  by  a  (evf  large  galvanic  plates,  where  the 
intensity  is  of  course  low^  is  a  result  most  analogous  to  the 
chemi(Sal'  effects  of  a  common  electrical  battery.    According  to 
my  view,  caloric  and  electricity  may  be  distinguished  by  the 
foubwing  characteristics.    The  former  permeates  all  matter  more 
W  less,  mough  with  very  different  degrees  of  facility.   It  radiates 
through  air,  with  immeasurable  celerity,  and  distributing  itself 
in  the  interior  of  bodies,  communicates  a  reciprocally  repellent 
power  to  atoms  but  not  to  masses.    Electricity  does  not  radiate 
m  or  through  any  matter ;  and  while  it  pervades  some  bodies,  as 
metals,  with  almost  infinite  velocity ;  by  others,  it  is  so  far  from 
being  conducted  that  it  can  only  pass  through  them  by  a  fracture 

8.pairfQration.  Distributing  itself  over  surfaces  only,  it  causes 
pulaion  between  masses,  but  not  between  the  particles  of  the 
BaoEie  masS;.  The  disposition  of  the  last  mentioned  principle  to 
Qt^^iOff  by  neighbouring  conductors,  and  of  the  otlier  to  combine 
4tjii4^  adjoming  matter,  or  to  escape  by  radiation,  would  pre- 
anjt.Uiej^jfrom  being  collected  at  the  positive  pole,  if  not  in 
6omI>inaiioh  with  each  other.  Were  it  not  for  a  modification  of 
their  properties  consequent  to  some  such  union,  they  could  not, 
iBr  piles  of  thousands  of  pairs,  be  carried  forward  through  the 
^pea  air  and  moisture;  the  one  so  well  caLcxsAaXj^dV.^  ^cs^^sas^X. 
9,WBy  electrtcity>  the  other  so  favoniaVAe  V>  V!tv^  x^iifitfa^iss^  ^'^ 
caloric. 
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Vwtt  dectricity  does  not  expand  the  dips  of  gold  leaf^  between 
which  it  causes  repulsion^  nor  does  caloria  cans^  any  repulsion  in 
thfe  ignited  masses  whieh  it  expands.  But  aa  the  eompoiind 
'fluid  efxtiioated  by  galvanic  action^  which  I  shall  call  elei:tro- 
caloric^  distributes  itself  through  the  interior  of  bodies,  aiid  is 
evidently  productive  of  corpuscular  repulsion^  it  is  in  this  resp^t 
more  alhed  to  caloric  than  to  electricity. 

It  is  true  that  when  common  electricity  causes  the  deflagra- 
tion of  metals,  as  by  the  discharge  of  a  Leyden  jar,  it  must.be 
aupposed  to  insinuate  itself  within  them,  and  cause  a  reaction 
between  their  particles.  But  in  this  case,  agreeably  to  ifxy 
'  'hypothesis,  the  electric  fluid  combines  with  tne  latent  calosic 
previously  existing  there,  and,  adding  to  its  repulsive  agency, 
^^auses  it  to  overpower  cohesion. 

Sir  Humphij  Davy  was  so  much  at  a  loss  to  account  for  tlie 
continued  Ignition  of  wire  at  the  poles  of  a  voltaic  apparatus, 
that  he  considers  it  an  objection  to  the  materiality  qf  heat ; 
since  the  wire  could  not  be  imagined  to  contain  sufloicient  caloric 
to  keep  up  the  emission  of  this  principle  fix  an  imUmited  time. 
But  if  we  conceive  an  accumulation  of  heat  to  accompany  that 
of  electricity  throughout  the  series,  and  to  be  propagated  from 
one  end  to  the  omer,  the  explanation  of  the  phenomenon^  in 
question  i^  attended  by  no  difficulty. 

The  effect  of  the  galvanic  fluid  on  charcoal  is  very  consistent 
with-  my  views,  since,  next  to  metals,  it  is  one  of  the  best 
conductors  of  electricity,  and  the  worst  of  heat,  and  would, 
therefoice,  arrest  the  last,  and  allow  the  other  to  pass  on.  Though 
peculij^rly  lij^ble  to  intense  ignition,  when  exposed  between  ubie 
poles  of  the  vcdtaic  a:pp$ratus,  it  seems  to  me  it  does  not  display 
this  clmracteristic  with  common  electricity.  According  to  Sir 
Humphry  Davy,  when  in  connexion  with  tne  positive  pole,  and 
communicating  by  a  platina  wire  with  the  negative  pole,  the 
latter  is  less  heated  than  when,  with  respect  to  the  poles,  the 
situation  of  the  wire  and  charcoal  is  reversed.  The  rationale  is 
obvious  :  charcoal,  being  a  bad  conductor,  and  a  good  radiator, 
prevents  the  greater  part  of  the  heat  from  reaching  the  platina, 
when  placed  between  it  and  the  source  whence  the  heat  flows. 

I  had  observed  that  as  the  number  of  pairs  in  Volta's  pile  bad 
been  extended,  and  their  size  and  the  energy  of  interposed 
agents  lessened,  the  ratio  of  the  electrical  effects  to  those  of  heat 
bad  increased ;  till  in  De  Luc's  column  they  had  become  com- 
pletely predominant ;  and,  on  the  other  hand,  when  the.p^irs 
weI^e  made  larger  and  fewer  (as  in  Children's  apparatiiis),  the 
calorific  influence  had  gained  Uie  ascendancy.  I  was  led  to  go 
further  in  this  way,  and  to  examine  whether  one  pair  of  plat^^  of 
enormous  size,  or  what  might  be  equivalent  thereto,  would  not 
exhibit  heat  more  purely,  and  demonstrate  it  equally^  Witb  the 
electric  Buid,  a  primaryproduct  of  galvanic  combinations.  The 
elemerttory  battery  of  WoUaston,  uiou^  ipxQAMcXri^  ^^  ^'k^J^''>- 
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nes^^nt  ignitiou,  was  too  minute  to  allow  \^\vcl  to  JoaakB  -the 
observations  which  I  had  in  view.  i.     ■ 

Twenty  copper  and  twenty  zinc  plates,  about  19  mcfacid 
square,  were  supported  vertically  in  a  irame,  the  different  metals 
alternating  at  one  half  inch  distance  from  each  other.  All  the 
j^ales  of -the  same  kind  of  metal -were  soldered^  to  a' bonmion 
slip,  so  that  each  set  of  homogeneous  plates  formed  one  conti-* 
nUotls  metallic  superficies.  When  the  copper  and  zinc  surfaces 
^hus  formed  are  uuited  by  an  intervening  wire,  and  th0  ^ whole 
immergedin  an  acid,  or  aeeto-saline  solution,  in  a  vessel  devoid  , 
eH  pdirtitions,  the  wit'e  becomes  intensely  ignited ;  and  wbeii 
hydrogen  is  tiberated,  it  usually  takes  fire,  producing  a  very 
beautiful  undulating  or  corruscatm  g  flame  *,  ; 

1  am  confident,  that  if  Volta  and  the  other  ihvesti^ators..iif 
galvanism,  instead  of  multiplying  the  pairs  of  galvamc  plates, 
had  sought  to  increase  the  effect  by  enlarging  one  pair  as  1  have 
done  (for  I  consider  tiie  copper  and  zinc  surfaces  as  reduced  to 
two  by  the  connexion)^  the  apparatus  would  have  been  considered 
as  presenting  a  new  mode  of  evolving  heat  as  a  primarsr  effi^t 
independently  of  electrical  influence.  There  is  no  other  indidai- 
tion  of  electricity  when  wires  from  the  two  si^^aces  touch  the 
tongue  than  a  slight  taste,  such  as  is  excited  by  ^mall  pieces  jof 
zinc  and  silver  laid  on  it  and  under  it,  and  brought  into  contact 
Mvith  each  other. 

It  t^s  with  a  view  of  exaiminiQg  the  effbcts  of  the  -proxilility 
and  alternation  in  the  heterogeneous  plates  that  I  had  them  cut 
into  separate  squares.  By  baving  them  thus  divided,  I  hate 
^  been  enabled  to  ascertain  that  when  all  of  one  kind  of  metal  are 
'  raiaged'On  one  side  of  the  frame,  and  all  i)f  the  other  kind  ont^ 
;  other  side  of  it,  the  effect- is  no  greater  than  might  be  exp^ct^d 
'4&6m  one' pair  of  plates.  - 

Volta,  considering  the  changes  consequent  to  fai»  contrivance 

'  ds  the  effect  of  a  movement  in  the  electnc  flmd^  caBed  the  pro- 

'  ceBs'eleGtit>-moti6n,  and  the  plates  producing  it  electro-i^tors. 

But  the  phenomena  show  that  the  plates,  ^  I  have  arranged 

them,  are  calori-motors,  or  heat  movers,  aiid  the^^Ct  calori- 

motion;  ■  That  this  is  a  new  view  of  the  subject,  mia^be  infe^ed 

Urbffl  the  following  passage  in  Davy's  Elements.    That  great 

•  diefcsistobserveS)  ^*  when  very- smifl  conducting  surfaces  ate 

•  «s€dr  for  conveymg  veiry  large-  quantities  of  electricity,  th*y 
%teeom6>i^ted';'  and  of  the  different  conductors  that  have  beto 

*- ««F*Aipa;Fedi-'' charcoal  fa  most  easily  heated  by  electricSjal 
^'^Ksdaatges^*  next  iron,  platiha,  gold,  then  copper,  and  lasdy 
^r^inc. -Tlie  phenomena  of  electrical  igftiition,  whether  taking 
'  pkto^  JEngaseouB,- fluid,-  or  solid  bodies,  always  seem  to  be' the 
HtesfSt  of  a  violent -exertion  of  the  electrical,  attractive,  tod 
'^  ^l^eint  powers^  wliich  may  be  conueded  ^Nttisv  \x\a>6iwv%  <A  nU^r. 
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partides  of  the  substances  affected.  That  no  subtile  fluids  such 
as  the  matter  of  heat  has  been  imagined  to  be,  can  be  discharged 
from  these  substances,  in  consequence  of  the  effect  of  the  elec- 
tricity, seems  probable,  from  the  circumstance  that  a  wire  of 
Elatina  may  be  preserred  in  a  state  of  intense  ignition  in  vacuo, 
y  meana  of  the  voltaic  apparatus,  for  an  unlimited  time ;  and 
such  a  wire  cannot  be  supposed  to  contain  an  inexhaustible 
quantity  of  subtile  matter." 

But  i  demand  where  are  the  repellant  and  attractive  powers 
to  which  the  ignition  produced  by  the  calorimotor  can  be  attri- 
buted ?  Besides,  I  would  beg  leave  respectfully  to  inquire  of  this 
illustrious  author,  whence  the  necessity  of  considering  the  heat 
evolved  under  the  circumstances  aUudied  to  as  the  effect  of  the 
electricdl  fluid ;  or  why  we  may  not  as  well  suppose  the  latter 
to  be  excited  by  the  heat?  It  is  evident,  as  he  observes,  that  a 
wireoannot  be  supposed  to  contain  an  inexhaustible  supply  c^f 
matter  however  suotile ;  but  wherefore  may  not  one  kind  of 
subtile  matter  be  supplied  to  it  from  the  sipparatus  as  well  as 
anQitiieT?  Especially,  when  to  suppose  such  a  supply  is  quite 
as^  meonsistent  with  the  characteristics  of  pure  electncity  as  with 
those  of  pu^  caloric. 

it  is  evident  from  Mr.  Children's  ps^r^  in  the  Annals  of 
Philosophy y  on  the  subject  of  his  kirge  s^paratus,  that  the  igm- 
tion  produced  by  it  was  ascribed  to  electncal  excitement. 

JQ'oF  the  purpose  of  ascertaining  the  necessity  of  the  alterna- 
tion and. proximity  of  the  c(^pper  and  zinc  plates,  it  has  been 
mentioned  that  distinct  square  sheets  were  employed.  The 
experiments  have  since  been  repeated  and  found  tp  succeed  by 
Dr.  Patterson  and  Mr.  Lukens,  by  means  of  two  continuous 
sheets^  one  of  sdnc,  the  other  of  copper,  wound  into  two  concen- 
tric coils  or  spirds.  This,  though  the  circumstance  was  not 
known  ta  them,  was  the  form  I  had  myself  .proposed  to  adopt, 
and  had  suggested  as  a  convenient  for  a  galvanic  apparatus  to 
several  friends  at  the  beginning  of  the  winter;*  though  the 
consideration  above  stated  induced  me  to  prefer  for  a  first  expe- 
riment a  more  manageable  arrangement. 

Since  writing  the  above,  I  find  that  when,  in  the  apparatus  of 
20  copper  and  20  zinc  plates,  10  copper  plates  on  one  side  are 
connected  with  10  zinc  on  the  other,  and  a  communication  made 
between  the  remaining  20  by  a  piece  of  iron  wire,  about  the 
eighth  of  an  inch  in  cuameter,  the  wire  enters  into  a  vivid  state 
of  combustion  on  the  immersion  pf  the  plates.  Platina  w^ire 
equal  to  No.  18  (the  largest  I  had  at  hand)  is  rapidly  frised  if 
substituted  for  the  iron. 

This  airangement  is  equivalent  to  a  battery  of  two  lar^  galva* 
nic  pairs,  excepting  that  there  is  no  insulation,  all  the  plates 

*  Mspecially  to  Dr.  T.  P.  Jones  and  Mr.  Rubem  l^eiXt.  nY»  twit(iiv\«t  tke 
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besuaig  [ilimged  in  oriii  Tessel.    I  have  usually  separated  the  pairs^ 
by  a  board,  ex|;eiidmg  across  the  frame  merely. 

Indeed  when  the  40  plates  weiie  succeBsively  a:ssociated  in 
pairs  of  copper  and  zinc,  though  suspended  in  H  duid  held  in  a- 
common  recipient  without  partitions,  there;  was  considerable, 
intensity  of  galvanic  action.  This  shows  that,  indepepdentiiy  of 
any  power  of  conducting  elecUicity,  there  is  soine  movemient  in 
tile  solvent  fluid  which  tends  to  carrv  forward  the  galvanic  prin-^ 
4&[4^,  Aom  the  copper  to  the  zinc  end  of  the  series.  I  infer  that 
elfic^kM^oric  is  communicated  in  this  case  by  circulation,  and 
iSbkt  in  non-elastic  fluids  the  same  difficulty  exists  as  to  its  retro- 
cession from  the  positive  to  the  negative  end  of  the  series,  aa  is 
found  in  the  downward  passage  of  caloric  through  them. 

It  ought  to  be  mentioned,  mat  the  connecting  wire  should  be 
placed  between  the  heterogeneous  surfaces  before  their  immer- 
sion, as  the  most  intense  ignition  takes  place  immediately 
afterwards.  If  the  connexion  be  made  after  the  plates  are 
immersed,  the  effect  is  tnuch  less  powerftil ;  and  sometimes  after 
two  or  three  immersions,  the  apparatus  loses  its  power,  though 
the  action  of  the  solvent  should  become  in  the  interim  much 
more  violent.  .  Without  any  change  in  the  latter,  after  the  plateii 
have  been  for  some  time  suspended  in  the  air,  they  regain  their 
efficacy.  I  had  observed  in  a  galvanic  pile  of  300  pairs  of  two 
inches  square  a  Uke  conseouence  resulting  from  a  smiultaneouti 
immersion  of  the  whole.  (See  Plate  XGvI,  fig.  3.)  -The  bars 
holding  the  plates  were  balthced  by  weights,  tis  window  cashes 
are,  so  that  all  the  plates  could  be  very  qmckl^r  dipped.  A  platina 
wire.  No.  18,  was  fused  into  a  globule,  while  the  evohition, of 
potassium  was  demonstrated  by  a  rose-<i(doured  flatne  arising 
from  JM)me  potash' which  had  been  placed  between  the  poles. 
The  heat,  however,  diminished  in  a  few  seconds,  thongh  ttie 
^eater  extrication'o'f  hydrogen  from  the  plates  indicated  a  mor6 
mtense  chemical  action. 

Agreeably  to'  an  obsenration  of  Dr.  Paterson,  electrical 
excitement  may  be  detected  in  the  apparatus  by  the  condensing 
electroscope,  but  this  is  no  more  than  what  Volta  observed  to  be 
the  conseqtieiice  of  the  contact  of  heterogeneous  metals. 

The  thinnest  piece  ^  charcoal  intercepts  the  calorific  agent, 
.whatever  it  may  be.  In  order  to  ascertam  this,  the  inside  of  a 
hollow  brass  cylinder,  having  the  internal  diameter  two  inches, 
and  th^  outside  of  another  smaller  cylinder  of  the  same  sub^ 
staiice,  were  made  conical  and  correspondent,  so  that  the 
greater  would  contain  the  less,  and  leave  an  interstice  of  about 
one-sixteenth  of  an  inch  between  them.  This  interstice  was 
filled  with  wood,  by  plagginj?  the  larger  cyHnder  with  this  mate- 
Hal,  and  excavating  ihe  plug  till  it  would  permit  the  smalkx 
brass  cylinder  to  be  driven  in.  The  excav«k.t\oTi  wnA.  ^^^xsosv^ 
i>f  tha  cjpiuK/ers,  was  performed  aQc^tatolY  \)^  tft!^%si^  qS.>\sw::k5»s 
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latfae.  Hie  wood  in  the  interstice  was  then  charred  hj  exposmg 
the  whole  covered  by  sand  in  a  crucible  to  a.  red  heat.  The 
chaiFCoaly  notwithstanding  the  shrinkage  consequent  to  the  fire, 
wtk  brought  into  complete  contact  with  the  inclosing  metallic 
suiffaces  by  pressing  tne  interior  cylinder .  further  into  the  exte- 
iior  one; 

;  ^  Thus  prepared,  il^e  exterior  cylinder  being  made  to  touch  one 
'  0f  the  galvanic  surfaces,  and  a  wire  ■  brought  from  the  other 
j^vaiiic  suHace  into  contact  with  the  outside  cyUnder,  was  not 
affieK^ted'in  die  least,  though  the  shghtest  touch  of  the  interior 
one  caused  ignition.  The  contact  of  the  charcoal  with  the  con- 
tijdning  mets^  probably  took  place  throughout  a  surface  of  four 
square  inches,  and  die  wire  was  not  ^luch  more  than  the  hun^ 
drtBdthpart  of  an  inch  thick ;  so  that  unless  it  were  to  conduct 
electricity  about  40,000  times  better  than  the  charcoal,  it  ought 
to'  ha^e  been  healed,  if  the  calorific  influence  of  this  apparatus 
DQsult  from  electrical  excitement. 

•I :  I  am  led  finally  to  s.uppose  that  the  contact  of  dissimilar  metals, 
When  subjected  to  the  action  of  solvents,  causes  a  movement  in 
caloric^  as  well  as  in  the  electric  fluid,  knd  that  the  phenomena  of 
Igalvanism,  the  unlimited  evolution  of  heat^by  fnctiOn,  the  extri^ 
<^rtion.of  gaseous  matter  without  the  production  of  cold,  mi^^ 
aH  be  explained  by. supposing  a  combination  betweed  the  fluidis 
of. heat  and  electricity.  We  find  scarcely  any  two  kinds ^f 
ponderable  matter  wmch  do  not  exercise  more  or  less  affinity 
towards  each /Other*  Moreover,  imponderable  particles  are 
supposed  highly  attractive  of  ponderable  ones.  Why  th^n  should 
WO;  not  infer  the  existence  of  similar  affinities  between  impondep> 
able  pa.rticle8  reciprocally  ?  That  a  pecuKar  combination  betwee^n 
heat  and  iight  exists  in  the  solar  beams  is  evident  from  their  ndt 
sniparting  warmth  to  a  lens  throu^  which  they  may  pass,  as  db 
.those  of  our  culinary  fires. 

'  Under  this  view  of  the  case,  the  action  of  the  poles  in  galvanic 
decomtlosition  is.  one  of  con^lex  affinity.  The  particles  of  com- 
potiiidil  are  attracted  to  the  difierent  wires  agreeably  to  their 
misceptibiUties  to  the  positive  and  ^negative  attraction,  and  the 
icaloric  leaving  the  electric  fluid  with  which  it  had  been  dotii- 
bined  unitei^  with  them  at  the  moment  that  their  electric  state  is 
tieutraliz^d. 

^    As  an  exciting  fluid,  I  have  usually  employed  a  solution  of 

oifie  piirt  sulphuric  acid  and  two  parts  iauriate  of  soda,  with  70 

vf  water;  but,  to  my  surprize,  I  have  produced  neariy  a  white 

;beat  by  an  alkaline  solution  barely  sensible  to  the  taste. 

:    For  the  display  of  ^the  heat  effects,  the  addition  of  manganese, 

red  lead,- or  the  nitrates,  is  advantageous. 

•' '  t^l^e  rationale  is  obviouSp    The  oxy«n  of  these  substances 

*pf events  the  liberation  of  the  gaseous  nydro^n,  which  would 

^0i7jr  off" the  g^aloric ;  adding  to  diluted  mw&xii&  %ie\d,  Nfhile  act^ 
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ing  on,  zinc,  enough  red  lead  to  ..prevent  effeiTescence,  th-e 
temperature  rose  from  70  to  110  Fahr. 

The  power  of  the  qalorimotor  is  much  increase^  by  having  the 
communication  between  the  diiferent  sheets  formed  by  very 
large  strips  or  masses  of  metal.  Observing  this,  I  rendered  the 
sheets  of  copper  shorter  by  half  an  inch  for  a  distance  of  four 
inches  of  their  edges,  where  the  communication  was  to  be  made 
between  the  zinc  sheets  ;  and,  vice  versa,  the  zinc  wa,s  made  in 
the  same  way  shorter  than  the  copper  sheets  where  these  weye 
to  communicate  with  each  other.  The  edges  of  the  shortened 
sheets  being  defended  by  strips  of  wood,  tin  was  cast  on  the 
intermediate  protruding  edges  of  the  longer  ones,  so  as  |;o  ^ 
embrace  a  portion  of  each  equal  to  about  one  quarter  of  an  inch 
by  four  inches.  On  one  side,  the  tin  was  made  to  run  completely 
across,  connecting  at  the  same  time  10  copper  and  10  zinc 
sheets.  On  the  other  side,  th^re  was  an  interstice  of  above  a  . 
quarter  of  an  inch  left  between  the  stratum  of  tin  embracing  th'if 
copper  and  that  embracing  the  zinc  plates.  On  each  oi  iche 
approaching  terminations  of  the  connecting  tin  strata  vi^ 
soldered  a  kind  of  forceps,  formed  of  a  bent  piece  of  sheet  brass^ 
furnished  with  a  screw  for  pressing  the  jaws  together.  Th§ 
distance  between  the  different  forceps  was  about  two  inches) 
The  advantage  of  a  very  close  contact  was  mj^de  veiy  evident  by 
the  action  of  the  screws;  the  relaxation  or  increase  of  pressure  99 
the  connecting  wire  by  turning  them  being  productive  pf  a 
correspondent  change  in  the  intensity  of  ignition.  ' ; 

It -now  remains  to  state,  that  by  means  of  iron  ignited  in  tJjii 
apparatus^  a  fixed  alkali  may  be  decomposed  extempor^eously^ 
If  a  connecting  iron  wire,  while  in  combustion,  be  touched;  ))y 
the  hydrate  of  potash,  the  evolution  of  potassium  i,s  demonstrated 
by  a  rose-coloured  flame*  The  alkaU  may  be  applied  to  the  wixe 
in  small  pieces  in  a  flat  hook  of  sheet  iron.  But  the  be^t  movie 
of  application  is  by  means  of  a  tray  made  by  doubling  ^.  sihp  of 
sheet  ii:on  at  the  ends,  and  leaving  a  receptacle  in  the  ceptre^  iQ 
•which  the  potash  may  be  placed  covered  with  fi^ngs^  Tl^i^.tray 
being  substituted  for  the  connecting  wire,  as  sqpn.as  the  immerr 
sipn  of  Uie  apparatus  causes  the  metal  to  bum,  the  .ro'se-coloui;e'4 
flanie  appears;  and  if  the  re3iduum  left  in  tl^e^  shei^t  iron  b^ 
afterwards  thrown  into  water,  an  effervescence  3ometime£( 
ensues*  .      ,     * 

i  have  ascertained  that  an  iron  heated  to  combjostion  by.  a 
lilacksmith's  forge  fire  will  cause  the  decomposition  of  the 
hydrate  of  potash. 

The  dimensions  of  the  calorimotor  may  be  much  reduced 
without  proportionably  diminishing  the  effect.  .  I  have  one  of 
60  plates  within  a  cubic  foot,  which  bums  off  No.  16,  iron  wire. 
;A  good  workmtan  could  get  120  plates  of  a  fpot  ^^'w^^^SJisiccL'^ 
hollow  cube  of  ^  sis^e  po  larger.    But  .t1ae  m^^twa^^cvofa  oil  '^sx^ 
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hydrogen,  which  gives  so  jvlvsAl  splendour  to  the  (experiment, 
can  omy  be  exhibited  advantageously  oti  a  large  scale. 

Explanation  of  the  Plate. 

» 

A  a,  fig.  1,  two  cubical  vessels,  20  inches  square,  inside ; 
b  bhf}y  a  frame  of  wood  containing  20  sheets  of  copper  and  20 
sheets  of  zinc,  alternating  with  each  other,  and  about  half  an  inch 
ajp^rt ;  T  T  ^  t,  masses  of  tin  cast  over  the  protruding  edges  of 
the  sheets  which  are  to  communicate  with  each  other. 

Fig.  2,  represents  the  mode  in  which  the  junction  between  the 
various  sheets  and  tin  masses  is  eflPected.  Between  the  letters 
z  %,  the  zinc  only  is  in  contact  with  the  tin  masses.  Between  c  c, 
the  copper  alone  touches.  It  may  be  observed,  that  at  the  back 
of  the  frame,  10  sheets  of  copper  between  c  c  and  10  sheets  of 
zinc  between  i  z  are  made  to  communicate  by  a  common  mass  of 
tin,  extending  the  whole  length  of  the  frame,  between  T  T ;  but 
in  front,  as  in  fig.  1,  there  is  an  interstice  between  the  mass  of 
tin  cohnectingthe  10  copper  sheets  and  that  connecting  the  10 
zinc  sh^lets.  The  scfew  forceps,  appertaining  to  each  of  the  tin 
masses',  mdy  be  seen  on  either  sicfe  of  the  interstice  ;  and  like- 
wise a  wire  for  ignition  held  between  them.  Tlie  application  of 
,thfe  rope,  pulley,  and  weightfe,  is  obvious.  iTie  swivel  at  S 
permits  the  frame  to  be  swung  round  and  lowered  into  water  in 
the' vessel  a,  to  wash  off  the  acid,  which,  after  immersion  in  the 
other  vessel,  might  continue  to  act  On  the  sheets,  encrusting" 
them  wiffi  oxide.  Be^t^yeeh  p  |)  thelre  is  a  wooden  partition 
which  is  not  necess^ry^  though  it  may  be  beneficial.  ' 

Kg.  3,  represents  ah  apparatus  alluded  t6,  p.  181,  It  consist* 
of  a  couronne  des  tasses,  reduced  to  a  form  pio  less  c6mpact  thin 
that  of  thb  trodgh  :)i6nowparallelopipeds  ofgliass  are  substituted, 
for  tumblers  or  cells.    The  plates  are  suspended  to  batrs  counter-; 
poised  like  window  sashes.  •  ' 

TiiB  advantages  a:re  as  follows.    The  material  is  one  of  fli^ 
best  non-condiict6f»,  is  easily  cleaAlsed,  and  is  the  most  imper-/ 
vious  to^solyehts.    The  fracture  of  one  of  the  cups,  is  easify*; 
remedied  by  a  supernumerary.    Iliey  ifiay  be' bro^         (as  in 
the  United  Stated)  where  porcelain  cannot  be  Had.  '  TOe  shocjk 
fitam  300  pairs  is  such  as  tew  will  take  a  secOifd  time,'  sgine  of^ 
the  effects  have  already  been  stated.      ' 
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Article  III.» 

On  the  Construction  of  Sails.    By  Col.  Beaufoy,  F.R.S. 

(With  a  Plate.) 

(To  Dr.  Thoiason.) 

MY  DEAR  SIR,  Buah^  math^  JtO^  20,  IS\0. 

Should  you  think  the  accompanying  paper  on  the  Construe- 
tipn  of  Sails  worthy  a  place  in  the  Annals  of  Philosophy,  you 
will  much  oblige  me  by  its  insertion. 

I  remain,  my  dear  Sir, 
Very  smcerely  yours, 

Mark  Beaufot. 

The  generality  of  vessels  being  impelled  by  wind,  it  is  a  m<i8t 
important  circumstance  in  naval  mechanics  that  sails  be  so  made    - 
as  to  produce  the  greatest  effect ;  for  should  they  be  improperly 
constructed^  the  ship-builder  will,  to  little  purpose,  have  exerted  ., 
his  skill  in  giving  the  hull  of  the  vessel  the  most  ac^vantageous 
form  for  dividing  the  water.    The  time  most  important  that 
sails  should  be  scientifically  made  is  when  beating  to  windward, . 
especially  off  a  lee  shore,  as  the  safety  of  the  vessel  and  cargo, 
aiidf  what  is  of  much  more  consequence,  the  lives  of  the  crew^ 
may  entiridy  depend  on  their  action. 

It  is  not  no^  intention  to  write  a  treatise  on  sail  making,  or  ta 
d^scribi^  tbeit  variety  of  shapes  ;  I  sbaU>  therefore,  conmie  my. 
remarks  to  those  sads  technically  termed  fore  and  aft  s^dls,  and. 
the  form  in  which  I  conceive  they  ought  to  be  made  to  enable 
them  to  expose  a  flat  surface  to  the  wind,  and  which  I  have  prac* 
'  iis^d  vith  success. 

When  sails  are  to  be  made,  the  first  operation  is  to  cut  cloth 
by  Kcloth,  the  widtll  being  regulated  by  me  length  of  the  yard, 
boom,  gaff,  or  stay,  and  the  depth  by  the  height  of  the  mast ;  the 
most  pimple  mode  of  forming  the  sail  is  by  jewing  the  selvages 
o^  the  canvas$  together,  and,  making  the  seams  rectilineal,  as 
represented  in  PL  XCVI,  fig.  4 ;  but  as  sails  when  large,  and  con- 
stracted  of  canvass  alone,  are  not  sufficiently  strong  to  resist  the 
impulse  of  a  powetful  wind,  the  edges  are  usually  surrounded 
lyiui  cordage, .  called  bolt-ropes,  to  diminish  the  strain,  and 
pihevent  renting.  Wheil  sewing  pn  the  bolt-rope,  it  is  neces-^ 
sary  to  gather  up  at  the  head  and  fbre  leech  about  one-seventh 
of  the  canvass,  by  which  means  in  hoisting  and  spreading  the 
head  of  the  sail,  tne  stress  is  transferred  from  the  canvass  to  the 
cordage  ;  *  but  a  sail  thus  made  will  not,  when  set,  expose  a 
plane  surface  to  the  wind ;  for,  besides  being  concave,  some  of  . 
the  cloths  in  the  after-leech  wiU  have  the  effect  of  back  sails, 
which  impedes  the  vessers  progressive  veloc\t^,  ^xAxcoSc^oaSic?^ 
augments  the  Jeeway.    To  remedy  t\v\s  twcy-^c^di  ^Aaaji:s^s>Xa:i^> 

♦  la  ibeSMBt  and  after-leech,  there  ahoiAd  be  iHe  vmft  \eiK|^  ^t  >b^^V-x«^  ' 
xwawAss,  in  other  words,  ao  part  of  the  can^aw  ikoid^  \»e  ^it)ak«c«AL  va* 
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imt>royement  if  a  machine  was  contrived  to  which  could  be 
adapted  a  variety  of  segments  ;  and  such  an  object,  I  conceive, 
might  be  obtained  by  having  the  oblique  sides  made  of  light 
materials,  and  imited  by  a  hinge,  and  a  brace  furnished  with  a^ 
screw  and  damp  being  placed  transversely,  one  end  turning  on ' 
a  centre  in  one  leg,  and  the  other  extremity  sliding  in  the  oppo- 
site leg.  The  triangle  might  be  opened  or  shut  the  requisite 
distance,  and  fastened. 

Stay-sails  designed  to  be  carried  on  a  wind  ought  not  to  be 
cut  with  a  square  tack,  the  stay  being  a  fixture  on  which  the 
sails  turn.  One  with  a  square  tack  is  quadrilateral ;  it  is,  there- 
fore, evident,  if  the  materials  of  which  the  sail  is  composed  be^ 
inflesdble,  a  sail  of  this  figure,  when  confined  in  three  points, 
must  remain  parallel  to  the  vessel's  keel,  and  consequently  pro- 
duce no  other  effect  than  that  of  driving  it  bodily  to  leeward ;  nor 
will  the  custom  of  carrying  the  tack  to  windward  render  a  sail 
of  this  form  so  efficacious  m  producing  a  progressive  velocity  as 
o^e  of  ^  triangular  shape. 

Formerly,  it  was  usual  to  have  a  reef  in  the  topsails  to  let  out 
w%eh  running  large,  and  it  is  reasonable  to  suppose  some  good 
^pUipose  ws^  to  be  answered  in  adopting  a  plan  so  inconvenient 
When  suddenly  obliged  to  haul  on  a  wind,  as  the  sail  must  be 
reefed  befbrie  hoisted.  Two  circumstances,  in  my  opinion,^ 
contribute  to  make  a  swelling  sail,  when  running  lar^e,  produce 
a^greater  effect  than  a  flat  one ;  first,  because  uie  wind  is  com- 
pt'essed  in  the  hollow  or  concave  part ;  and  secondly,  the  convei^ 
part  passes  more  readily  through  the  stagnant  air  in  firont  of  the 
sail ;  ^nd  I  am  confirmed  in  this  idea  from  rough  experiments 
x£iade  with  a  concave  cylinder,  open  at  one  end,  and  closed  at  the 
other.  I  found  that  v«heu  the  open  end  was  exposed  to  the 
wind^  it  was  more  resisted  than  when  the  other  end  received  tile 
shock.  The  annexed  table  shows  the  resistance  of  air  in  ounces 
avoirdupois,  of  a  cylinder  1 3*541  inches  in  diameter  and  altitude, 
when  exposed  to  the  impulse  in  the  direction  of  its  axis,  ana 
likewise  when  placed  in  a  vertical  position. 


Velocity  io  feel  per  second. 

4 

8 

10 

12 

16 

20 

Fositioo  <yfthe  KUorizoDtal 
.  cylinder.      )  Vertical.. . 

0*485 
0*35S 

2-024 
11S6 

S-«06 
1*631 

4-088 
S-913 

8-445 
3-576 

18-S7« 
5^1119^ 

Difference 

0-133 

0-898 

1-575 

2-455 

4-869 

8-189 

Consequently,  as  the  resistance  of  the  cylinder  sideways  is  so 

much  l^ss  than  that  it  encounters  endways,  it  is  evident  that  the 

bellying  of  the  sail  is  advantageous  to  die  sailing  of  the  ship 

when  before  the  wind,    .  , 

//2  small  sails,  where  strength  is  not  of  so  much  cc^ns^quenjce, 

1^  would  be  preferable  to  have  the  c\ol\v^  \iomoiAai  xtistjead  of 

verticsd,  as  is  plainly  showu  by  ships'  exxsigtiS  ^a^fta^Hsx  %^xkfc\A\ 
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tjie  selvages  of  the  bunting  being  always  placed  in  the  first  posi- 
tion, which  causes  them  to  blow  out  without  bagging. 

It  would  be  a  two-fold  improvement,  if^  in  running  large,  the^ 
sheet  of  square  sails  was  eased  off;  namely,  first,  the  better  qiyisiOp, 
of  the  stagnant  air  in  front ;  and  secondly,  the  sails  not  beinjg  so 
violently  stretched^  they  would  stand  better  on  a  wind.  .,     .      .^ 


■♦.* 


Article  IV. 


lUsearches  on  some  important  Points  of  the  Theory  of  Heat.* 

By  MM.  Petit  and  Dulong.    (Presented  to  the  Academy  of 

Sciences  on  April  12,.  1819.) 

{' 
The  considerations  founded  on  the  laws  relative  to  the  propor- . 

tionff  of  chemical  cotapounds  enable  us  to  form  respectmff  th<i 
constitution  of  bodies,  ideas  which,  though  arbitrarily  established 
in  several  points,  cannot,  however,  be  regarded  as  absolutely, 
vague  and  sterile.    Convinced  Ukewise  that  certain  properties  of 
matter  would  present  themselves  under  more  simple  .forms,  an^ 
could  be  expressed  by  more  regular  and  less  complicated  laws^ 
if  we  could  refer  them  to  the  elements  upon  which  they  imme- 
diately depezvl,  we  have  endeavoured  to  introduce  into  the  study 
of  some  01  the  properties  which  appear  more  intimately  connect^' 
with  £he  individual  action  of  the  material  molecules,  the  j^osi. 
certain  results  of  the  atomic  theory.    The  success  wj^iclf  We 
have  already  met  with  makes  us  hope  not  only  that  this.lcind  of 
consideration  may  contribute  materially  to  the  further  prc^es^  ot^ 
physics ;  but  that  the  atomic  theory  itself  will  reci^ive  from  it  i^ 
new  degree  of  probability,  and  will  from  it  dierive/sUre  metbodt^. 
of  determining  the  trutja  ajuong  different  hyjpotheses  all  equally 
probable. 

Among  the  properties  of  matter  to  which  the  consideratioiifl 
just  mentioned  are  applicable,  we  shall  choose,  in  the  Btst 
place,  as  having  more  particularly  fixed  our  attention,  those 
which  depend  upon  the  action  of  heat.  By  directing  t}ur  obser- 
irctions  in  a  suitable  manner,  we  have  been  led  to.  discover, 
simple  relations  between  phenomena,  the  connex:ion  of  which 
hjGid  not  been  pretionsly  attended  to ;  but  the  numerous  points 
of  view  under  which  diese  phenomena  may  be  examined,  giving 
tf>  our  researches  ^n  extent  which  does  not  permit  us  to  eimbrace 
the  whole  at  one  tifi^e,  we  have  thought  that  it  mi^hVbie  usefid 
at  present  to'inak^  known  die  results  to  which  we  nave'  cbnile.  * 

These  fit^t  resxdts  relate  to  specific  heats.    The  determiti&tion 
af  this  important  element  has  been,  as  is  well  Imown^  XkA  obtv^V. 

•  Tnuulitedfrom  ikt  Annales  de  cWVe  el  'PViNAqffVfs'i-^^r 

■■■-■■  3  •    ■     ■    ■ 
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of  the  labours  of  many  philosophers,  \^ho  have  extended  to  a 
great  number  of  bodies  the  methods  which  they  have  either 
oontrived  or  improved.  Several  of  tiuin  have  likewise  endea- 
deavoured  to  confirm^  by  their  own  experiments,  some  cmise- 

auences  deduced  from  tne  notions  which  they  have  formed  to 
iemselve^  of  the  nature  of  heat,  and  of  its  mode  of  existence  in 
bodies.     Accordingly  Irvine  and  Crawford,  admitting  that  the 
quantity  of  heat  contained  in  bodies  '\s>  proportional  to  their 
capacity,  have  concluded,  that  whenever  the  specific  heat  of  a 
compound  is  greater  or  less  than  the  sum  of  the  specific  heats  of 
its  elements,  there  ought  to  take  place  at  the  instant  of  combina- 
tion either  an  absorption  or  disengagement  of  heat ;  but  this 
principle,  which  Irvhie  had  already  applied  to  the  circumstances 
which  accompany  the  changes  in  the  state  of  aggregation^ .  and 
which  Crawford  made  the  basis  of  his  theory  of  animal  heat,-  is 
in  opposition  with  too  many  facts  to  be  adopted.     The  same  is 
the  case  with  a  veiy  ingenious  hypothesis  proposed  by  Mr. 
Palton.     According  to  the  ideas  of  this  celebrated  philosopher, 
t)^  quantities  of  heat  united  to  the  elementary  particles,  of  the 
(^as^tic  fluids  are  tlie  same  for  each.     Hence  we  may,  setting  out 
ficopi.  our  knowledge  of  the  number  of  particles  contained  in  the 
8£^i¥ie  weight  or  the  same  volume  of  the  different  gases,  calculate 
the  spedfic  heats  of  these  bodies.    This  Mr.  Ddton  has  done  ; 
but.  the  numbers  which  he  obtained,  and  those  likewise  deduced 
firpm  several  other  better  founded  hypotlieses  on  the  constitution 
of  gases,  are  so  inconsistent  with  experiment  that  it  is  impossible 
for  us  not  to  reject  the  principle  upon  which  such  determinations 
ai*e  founded,  which  Dalton  has  presented  merely  in  a  theoretic 
Daanneir.    The  attempts  hitherto  made  to  discover  some  laws  in 
the  specific  heats  of  bodies  have  then  been  entirely  unsuccessful. 
.^e  shall  not  be  surprized  at  this  if  we  attend  to  the  great  inac- 
,curacy  of  some  of  the  measurements  ;  for  if  we  except  those  of 
La,voisiex  and  Laplace  (unfortunately  very  few)  and  those  by 
Laroche  and  Berard  for  elastic  fluids,  we  are  forced  to  admit 
thatthe  greatest  part  of  the  others  are  extremely  inaccurate ;  as 
our  own  experiments  have  informed  us,  and  as  might  indeed  be 
concluded  from  the  great  discordance  in  the  results  obtained  for 
the.  same  bodies  by  different  experimenters.  It  is  not  uncotnmon, 
for  example,  to  meet  with  numbers  in  the  best  tables  three  or 
four  times  as  great  as  they  ought  to  be. 

,  Our  first  care  then  was  necessarily  directed  to  what  could 
render  the  measurements  that  we  were  to  use  as  accurate  as 
possible.  Anipng  the  methods  of  determining  the  capacities  of 
bodies,  :tihpse  in  which  the  melting  of  ice  or  the  mixture  of  bodies 
with  water  is  employed,  may  doubtless,  when  properly  conducted, 
lead  to  veiy  exact  results;  but  the  greater  immber  of  thesubstances 
on  which  it  is  iudispeiisable.  to  operate  can  rarely  be  obtained  in 
su^Scient ma^  to  enable  i^.tQ  apply  eithet  of  thesa- methods.. ^It 
rras  necessary,  therefore,  to  have  recoutaS  to  ^  dSSet^tA.Tci^'0v\<5d. 
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The  one  which  we  have  chosen  appears  to  us  to  unite  all  the 
requisite  conditions.  ^       . 

It  is  founded  upon  the  laws  of  cooling.  It  is  known -thsct- 
there  exist  between  the  velocity  of  cooling  of  different  bodiei 
placed  in  the  same  circumstances  and  the  specific  heats  of  the 
same  bodies,  relations,  in  consequence  of  which  the  ratio  of  the 
eapactties  may  be  deduced  from  that  of  the  times  df  cbcding^ 
The  first  application  of  this  principle  was  by  Mayer,  who  satisfied  ^ 
hitnself  that  the  capacities  determined  in  this^  way  differ  little 
from  those  obtained  for  the  same  bodies  by  the  method  of  mix- 
ture. Mr.  Leslie,  who  has  adopted  the  method  of  Mayer,  has 
pointed  out  an  additional  precaution,  of  which  the  latter  did  not 
suspect  the  necessity ;  namely,  to  enclose  the  body  on  which 
we  operate  in  an  envelope,  which  must  be  always  the  same,  in 
order  to  avoid  the  error  which  Would  result  from  any  inequality 
in  the  radiating  power  of  the  surfaces.  But  the  most  important 
of  all  Uie  causes  of  uncertainty,  and  to  which  neither  Mayer  nor 
Xeslie  paid  any  attention,  is  that  which  results  from  the  unequal 
eonductibility  of  the  substances  compared  with  each  other.  The 
influence  of  this  cause  is  so  much  the  kss,  the  smaller  the  volume 
is  of  the  bodies  operated  upon,  and  the  slower  the  hedt  makes 
its  escape  from  it.  Our  object  then  must  be  to  fulfil  these  two 
conditions  ;  but  it  is  difficult  to  reconcile  them>  bec^se  wheii 
i¥e  diminish  the  mass  of  a  body,  we  augment  tile  vdocity  'with 
.which  its  heat  is  dissipated.  However,  by  endeavouring  to  unite 
all  the  causes  which  contribute  to  retard  the  cooling  of  a'giveil 
anasB,  we  are  Enabled,  as  the  'experiments  have  shown,  t^  plaee 
it  in  such  circumstances  that  the  difference  in  the  condaetioiliiy 
of  the  substances  operated  on  has  no  longer  any  sensible  in'fluenc^ 
.on  the  measure  of  the  capacities. 

The  first  method  which  presents  itself  for  attaining  that  end  is 
not  to  begin  the  observation  till  the  temperature  of  the  boidy  is 
only  a  few  degrees  higher  than  that  of  me  slirroundiclg  bomes. 
Accordingly  all  our  experiments  were  made  in  an  interval  of 
temperature  included  between  10^  and  5°  centigrade  of  excess 
above  the  ambient  medium.  It  is  indispensable  to  measure  the 
ehanges  oT  temperature  with  the  greatest  possible  care;  for  even 
a  dight*  error  in  the  estimation  might  occasion  a  great  mistake 
in  the  result  which  it  is  the  object  to  obtain.  By  operating,  as 
we  have  said,  at  the  same  temperature  for  all  the  bodies,  we  avoid 
:erroFs  resulting  from  the  graduation  of  the  thermofneter;  and  by 
observing  this  instrument  through  a  glass,  we  can  increase  the 
xizeof  its  degrees  so  much  as  not  to  commit  an  error  exceeding 
the  50th  of  a  degree,  which  occasions  a  degree  of  uncertain!^ 
reB|>ecting  the  specific  heat  that  may  be  overlooked.  It  is  well 
known  wkt  all  these  precautions  would  be  delusive  if  the  temper- 
ature* of  the  ambient  medium  were  not  rigorously  the  ^^.^Ki&vec 
^iach'case,  and  during  the  total  duratiotv  oi  ^v^t^  ^iL^xvojAXji^s 
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but  this  condition  was  likewise  fulfilled,  for  the  body  was  always 
plunged  into  a  vessel,  the  sides  of  which  were  blackened  inte- 
rioriy^  and  covered  on  all  parts  with  a  thick  coating  of  melting 
ice. 

T6  this  first  method  of  diminishing  the  rate  of  cooling,  with- 
<nit  any  diminution  of  the  requisite  accuracy,  we  added  another, 
the  umuence  of  which  we  could  calculate  firom  our  knowledge  of 
the  laws  of  the  communication  of  heat.  It  results  from  tnese 
laws  that  the  velocity  of  cooUng  of  a  body  may,  ceteris  paribus^ 
be  considerably  diminished  when  its  surface  possesses  but  a  very 
weak  radiating  power,  and  is  plunged^ in  an  air  very  much 
dilated.  To  realize  these  circumstances,  we  resolved  to  operate 
upon  solid  bodies  only  in  a  state  of  very  fine  powder.  In  this 
state  they  were  contained,  and  strongly  pressed  into  a  cylindrical 
vessel  of  silver  very  thin,  very  small,  and  the  axis  of  which  was 
occupied  by  the  reservoir  of  the  thermometer  that  served  to 
point  out  the  rate  of  cooling.  This  vessel  was  then  placed  in  the 
centre  of  tiie  vessel ;  and  the  air  contained  in  it  was  dilated  tiU 
its  tension  did  not  exceed  two  millimetres  ;  and  care  was  taken 
to  reproduce  the  same  vacuum  in  each  experiment. 

By  the  precautions  just  stated,  ^e  succeeded  in  making  the 
eoohng  ofvery  small  bodies  exceedingly  slow,  and  consequent^ 
easy  to  observe  with  precision.  To  give  an  idea  of  the  linnt 
which  we  have  obtained  in  this  respect,  it  may  be  sufficient  to 
say,  tliat  when  we  measured  the  capacities  of  the  densest  bodies, 
such  as  gold  and  platinum,  the  masses  on  which  we  operated  did 
not  exceed  the  weight  of  30  grammes ;  and  that  m  tne  cases  in 
which  the^cooling  was  most  rapid,  its  duration  was  not  less  than 
16  minuteisi. 

It  would  now  be  requisite  to  give  the  formula  which  served  fbs 
the  calculation  of  the  observations  ;  but  the  details  into  which 
we  should  be  obliged  to  enter  respecting  the  manner  of  making 
the  different  corrections  depending  on  the  method  of  proceeding 
would  lead  us  into  a  discussion  which  we  reserve  for  the  pubh- 
cation  of  the  definitive  results  of  all  the  direct  experiments  wMdh 
we  have  made  on  the  subject.  We  shall  add  only  a  single 
remark,  that  having  compared  the  specific  heats  thus  obtained 
for  the  worst  conductors  with  those  given  by  the  method  of 
mixture,  or  by  the  calorimeter,  the  remarkable  agreement  has 
afforded  the  most  convincing  proof  of  the  accuracy  of  the  procei^ 
which  we  have  adopted.  ' 

We  shall  now  present  in  a  table  the  specific  heat  of  seveitl 
simple  bodies,  restricting  ourselves  to  those  results  about  whicl(^ 
we  entertain  no  doubts 
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Bismuth 

Lead 

Gold 

Platinam  . . . . 

•Hn 

Silver 

Zinc 

Tellurium  . . . . 

Copper 

Nickel 

Iron 

Cobalt 


Sidph 


ur. 


•  •  •  • 


Specific  heats,    that 
of  water  being  1. 


0-0288 
0-0293 
0-0298 
0-0314 
0-0514 
0-0567 
0-0927 
0-0912 
0-0949 
0-1035 
0-1100 
0-1498 
0-1880 


Weight  of  the  atoms, 
that  of  oxygen 
being.  1. 


Product  of  the 
weight  of  each 
atom  by  the  cor* 
responding  capa- 


13-300 

12-950 

12-430 

11-160 

7-360- . 

6-750 

4-030 

4-030 

3-957 

3-690 

3-392 

2-460 

a-011 


city. 


■MM 


0-3830 
0-3794 
0-3704 
0-8740 
0-3779 
0-3759 
0-3736 
0-3675 
0-3755 
0-3819 
0-3731 
0-3685 
0-3780 


To  maJsLe  the  law  intelligible,  which  we  propose  to  make  known^ 
we  have  joined,  in  the  preceding  table,  to  the  specific  heats  of 
the  different  bodies,  the  relative  weights  of  their  atoms.  These 
weights  are  deduced,  as  is  known,  from  the  ratios  observed  b««- 
tween  the  weights  of  the  elementary  substances  that  unite 
together.  The  care  taken  for  some  years  in  the  determination 
ofthe  proportions  of  most  chemical  compoun43  can  only  leave 
dight  uncertainties  with  respect'  to  tlvs  d^ta  "which ,  we  havje 
employed ;  but  as  no  precise  method  exists  of  discovering  the: 
real  number  of  atoms,  of  each  kind  which  enter  i^to  %  coqobina^ 
tiop,  it  is  obvious  that  there  must  always  be  something  ^arbitrary 
in  the  choice  ofthe  specific  weight  of  the  elementary  ^molecules  ; 
but  the  imcertainty  can  be  oi^  in,  the  ghoice  of  two  ot  tnree 
numbers'  which  have  the  most  simple  relatioa  to  each  other. 
The  reasons  which  have  directed  us  in  piir  chioife  will  be  suflJr  - 
ciently  explained  by  what  foUoWs.  We  shall  sat^isfy  ourselves 
^t  present  with  saying,  that  there  is  none  of  the  numbers  on 
wh^ch  we  have  fixed  which  does  not  agree  with  the  best  esta- 
bliphed  chemical  analogies. 

We  may  now,  in  consequence  of  the  data  contained  in  the 

S*  receding  table,  calculate ,  easily  the  ratio  which  exists  between 
tie  capacity  of  atoms  of  a  different  kind.  We  may  remark,  that 
in  order  to  pa^s  from  the  specific  heats  furnished  by  the  obser- 
vations to  those  of  the  particles  themselves,  it  is  sufficient  to 
divide  the  former  by  the  number  of  particles  contained  in  the 
same  weight  of  the  substances  which  we  compare ;  but  it  is 
clear  that  the  number  of  particles  for  equal  weights  of  matter  are 
reciprocally  proportional  to  the  density  of  tlv^  ^V:>\^^.  "^  ^  '^^-^ 
obtam,  therefore,  the  result  wanted  \>y  xQMi\Jo.^^YCt%  ^v2^  ^^'^  '^'^ 
Vol.  XIV.  yo  III.  ]J 
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capacities  deduced  iirom  experiment  by  the  weight  of  the  coire* 
sponditig  atom.  These  different  products  are  contained  in  the 
last  column  of  the  table. 

The  simple^inspection  of  these  numbers  exhibits  an  approxi- 
mation too  remarkable  by  its  simplicity  not  to  immediately 
recognize  in  it  the  existence  of  a  physical  law  capable  of  being 
generaUzed  and  extended  to  all  elementclry  substances.  These 
products,  which  express  the  capacities  of  the  different  atoms, 
approach  so  near  equality  that  the  sUght  differences  must  be 
owing  to  shght  errors  either  in  the  measurement  of  the  capaci- 
ties, or  in  the  chemical  analyses  ;  especially,  if  we  consider  that 
in  certain  cases  these  errors  derived  from  these  two  sources  may 
be  on  the  same  side,  and  consequently  be  found  multipUed  in 
the  result.  The  number  and  diversify  of  the  substances  on 
which  we  operated  not  permitting  us  to  consider  the  relation 
thus  pointed  out,  as  simply  accidental,  we  are  authorized  to 
deduce  from  them  the  following  law : 

The  atoms  of  all  simple  bodies  have  exactly  the  same  capacity 
•  for  heat. 

If  we  recollect  what  has  been  said  above  respecting  the  kind 
of  uncertainty  which  exists  in  fixing  the  specific  weight  of  the 
atoms,  it  will  be  easy  to  conceive  that  the  law  which  we  have 
just  established  will  change  if  we  adopt  for  the  density  of  the 
particles^  a  supposition  different  from  that  which  we  have 
chosen ;  but  in  all  cases  the  law  will  exhibit  a  simple  ratio 
between  the  weights  and  the  specific  heats  of  the  elementary 
atoms ;  and  it  is  obvious  that  when  we  had  to  choose  among 
hypotheses  equally  probable,  we  were  naturally  led  to  decide  in 
favour  of  that  which  established  the  most  simple  relation  between 
the  elements  which  we  compared. 

But  whatever  opinion  be  adopted  respecting  this  relation,  it 
will  enable  us  hereafter  to  control  the  results  of  chemical  analy- 
sis ;  and  in  certain  cases  will  give  us  the  most  exact  method  of 
arriving  at  the  knowledge  of  the  proportions  of  certain  combina- 
tions ;  but  if,  in  the  subsequent  part  of  our  experiment's,  no  fact 
occur  to  invalidate  the  probability  of  the  opinion,  which  we 
entertain  at  present,  we  shall  find  in  this  method  the  advantage 
of  fixing  in  a  certain  and  uniform  manner  the  specific  weight  of 
the  atoms  of  all  simple  bodies  that  can  be  subjected  to  direct 
observations. 

The  law,  which  We  have  announced,  appears  to  'be  indepen- 
dent of  the  form  which  bodies  affect,  provided  always  that  Mre 
consider  them  in  the  same  circumstances. 

This  at  least  is  a  consequence  deduoible  from  the  experiments 

of  MM.  Larobhe  and  Berard  on  the  specific  heat  of  the  gases. 

The  numbers  which  they  give  for  oxygen  and  azotic  gases  do  not 

differ  from  what  they  ought  to  be  to  agree  accurately  with  our 

Jaw,  except  by  a  quantity  less  thua  the  probable  errors  of  such 

experiments.     The  number  relatwe  to  u^'^o%«tv^  Vtv^VxysA^k 
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rather  too  small ;  but  on  examining  with  attention  all  the  Goi;rec- 
tions  which  the  authors  were  obUged  to  make  on  the  immediate 
results  of  their  observations,  it  is  easy  to  see  that  the  rapidity 
with  which  hydrogen  gas  cools  down  to  the  temperature  of  tne 
surrounding  bodies,  compared  with  other  elastic  fluids^  ought 
necessarily  to  introduce  into  the  determination  relative  to  that 

§18  an  inaccuracy  from  which  they  did  not  attempt  to  free  it. 
y  taking  into  consideration  this  cause  of  error,  we  are  enabled 
to  explain  the  difference  alluded  to  without  being  obliged  to  make 
aay  forced  supposition.  .  , 

xhe  law  of  specific  heats  being  thus  estabUshed  for  elementary 
bodies,  it  became  ver]r  important  to  examine,  under  the  same 
point  of  view,  the  specific  heats  of  compound  bodies.  Our  pro- 
cess applying  indifferently  to  all  substances,  whatever  be  their 
conductibiUty  or  state  of  aggregation,  we  had  it  in  our  power  to  ' 
subject  to  experiment  a  great  many  bodies  whose  proportions 
may  be  considered  as  fixed ;  but  when  we  endeavour  to  mount 
from  these  determinations  to  that  of  the  specific  heat  of  each 
compound  atom  by  a  method  analogous  to  that  which  we 
employed  for  the  simple  bodies,  we  find  ourselves  soon  stopped 
by  the  number  of  equally  probable  suppo»tions  among  which  we 
must  choose.  If  the  metnod  of  fixing  the  weight.of  the  atomi^ 
of  simple  bodies  has  not  yet  been  subjected  to  any  certain  rule, 
that  of  the  atoms  of  compound  bodies  has  been,  a  fortiori, 
deduced  from  suppositions  purely  arbitrary.  But  instead  of 
Addii^  our  own  conjectures  to  tnose  which  haye  been  already 
advanced  on  the  subject,  we  choose  rather  to  wait  till  the  new 
order  of- considerations  which  we  have  just  estabUshed  can  be 
ap{died  to  a  sufficiently  great  nupiber  of  bodies,  and  i&  drcum- 
stances  sufiSciently  varied  that  the  opinion  adopted  may  bje 
founded  on  decisive  conclusions.  We  shall  satisfy  ourselves  with 
saying,  that  in  abstractibg  eveiy  particular  supposition,  the  obser- 
vations which  we  have  hitherto  made  tend  to  establish  this 
remaricable  law ;  viz.  that  there  always  exists  a  very  simple  ratio 
between  the  capacity  of  the  compound  atoms  and  that  of  the 
^elementary  atoms. 

We  may  Ukewise  deduce  from  our  researches  another  very 
important  consequence  for  the  general  theory  of  chemical  actions, 
that  the  quantity  of  heat  developed  at  the  instant  of  the  combii^- 
.nation  of  bodies  has  no  relation  to  the  capacity  of  the  elements^; 
and  that  in  the  greatest  number  of  cases  this  loss  of  heat  is  not 
jTollawed  by  any  diminution  in  the  capacity  of  the  compouad^ 
formed.  Thus,  for  example,  the  combination  of  oxygen  aixd 
^ydro^en,  or  of  sulphur  and  lead,  which  produces  so  great  a 
quantity  of  heat,  occasions.no  greater  .alteration  in  the  qapacity 
x>f .  water  or  of  sulphuret  of  lead  diaa  the  combination  of  oxygen 
vith  copper,  lead,  silver^  or  of  sulphur,  with  carbon,  producqain. 
ihe  capacity  of  ^be  oxides  of  the&e  m^ta^JSv^^  ^"^  ^aa^ssKy:^^  s^ 
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It  would  be  very  difficult  to  reconcile  these  facts  with  the  idea* 
generally  received  respecting  the  production  of  heat  in  chemicdi 
phenomena ;  for  in  order  to  do  so,  it  would  be  necessary  to 
admit  the  very  improbable  supposition  thAt  heat  exists  ill 
bodies  in  two  very  diflFerent  states,  and  that  the  portion  which 
we  consider  as  united  to  the  particles  of  matter  is  entirely  inde- 

.  pendent  of  the  specific  heats.  Besides,  there  is  so  much  vague- 
ness and  incoherence  in  the  explanations  relative  to  the  kind  of 
phenomena  of  which  we  speak.  There  exist  with  respect  to 
them  opinions  so  different  that  they  cannot  be  subjected  to  a 
regular  discussion,  nor  exposed  to  a  complete  refutation.  But, 
perhaps,  it  will  not  be  useless  to  recall  in  a  few  words  the  prinJ^ 
cipal  facts  and  the  inductions  belonging  to  this  important  part 
of  science. 

OF  all  the  chemical  actions  considered  as  sources  of  heat,  none 
has  been  recognized  till  very  lately,  except  combustion.  It  would 
be  useless  to  look  for  a  plausible  theory  for  this  mode  of  the 
production  of  heat  before  the'  epo<ih  msurked  by  the  memorable 
discoveries  of -Lavoisier.  This  illustrious  chemist,  having  more 
particularly  studied  the  action  of  oxygen  in  the  state  of  gas,  he 

.  ibirmed  an  opinion  respecting  the  cause  of  the  phenomenon  in 
question  naturally  suggested  by  the  observations  of  Black  on 
latent  heat.  Hence  the  idea  that  the  heat  disengaged  durihg 
cotobustion  comes  from  the  change  of  state  of  the  oxygen.  The 
determination  which  he  made,  together  with  M.  Laplace,  of  the 
quantities  of  heat  disengaged  by  the  combustion  of  several  sub- 
stances appeared  to  furnish  a  powerful  argument  in  favour  of  his 
conjectures.  Experiment  showed  that  when  the  same  quantity 
of  oxygen  was  united  successively  with  phosphorus,  hydrogeh 
and  carbon,  it  disengaged  more  heat  in  the  first  case  than  in  the 
second,  and  more  m  the  second  than  in  the  third.  This  was 
what  might  have  been  concluded  from  the  theory,  since  thte 
result  of  the  first  combustion  is  soUd,  that  of  the  second  liquid, 
'and  that  of  the  third  gaseous.  But  on  considering  that  the  twb 
elements  which  concur  to  form  water  lose  both  the  gaseous  stat^, 
and  that  notwithstanding  the  heat  developed  is  less  than  whibt 
results  from  the  combustion  of  phosphorus  naturally  sbUd,  it 
was  necessary  to  conclude  that  the  latent  heat  of  oxygen  must 
be  superior  to  that  of  the  other  elastic  fluids.  Another  difficult 
jBOon  after  presented  itself.  Nitric  acid  in  which  the  oxygen  htais 
already  lost  the  form  of  an  elastic  fluid,  and  still  more  nWi, 
whicTi  is  in  a  solid  state,  produce,  when  decomposed  by  combtm-* 
titles,  quantities  of  heat  very  little  different  from  that  which 
would  be  produced  by  a  weignt  of  gaseous  oxygen  equal  to  thkt 
which  they  contain.  This  observation,  which  ought  to  have 
excited  '  doubts  respecting  the  primitive  explanation,  only 
restricted  its  generality.     It  was  then  supposed  that  in  certain 

combimtiona  the  oxygen  was  capable  of  xetaiuinga  dose  of  heat 

Almost  as  great  a^  that  ^Uichit'  coiitB»i&^^9rti^tt  \\x^^^  ^fts^6»k 
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state.  Some  facta  more  lately  observed  could  not  be  explained 
according  to  the  theory  without  admitting  that  the  oxygen  con- 
tained  in  certain  combinations-  retained  a  quantity  of  heat 
superior  to  that  which  it  contains  when  in  the  elastic  state.  SucU 
are  the  detonations  produced  by  mixtures  of  chlorate  of  potash 
with  certain  combustibles^  or  the  spontaneous  explosions  of  th6 
euchlorine  of  Davy,  and  of  the  chloride  and  iodide  of  azote. 
;  This  explanation  was  afterwards  extended  to  all  combinations, 
fmd  it  was  considered  as  a  principle  sufficiently  established  that 
a  body  in  combining 'with  a  certain  number  of  others  mi^ht 
abandon  a  more  or  less  considerable  part  of  its  heat,  accordmg 
as  in  each  case  the  different  degrees  of  affinity  of  the  elements 
ia  contact  occasioned  the  molecules  to  approach  more  or  less 
nearly  to  each  other.  It  is  the  degree  of  this  approach,  essen- 
tially variable,  which  has  been  denoted  by  the  word  condensation^ 
so  frequently  employed  in  the  language  of  chemistry. 
.  Sucn  is.the  theory  almost  generally  adopted  in  France.  ' 
Several  foreign  chemists  have  pointed  out  its  inaccuracy,  and 
have  modified  it  in  different  points,  but  without  producing  any 
conclusive  proof  either  against  the  opinion  which  they  combat, 
jor  in  support  of  that  which  they  wish  to  substitute  in  its  place. 
.  We  see  then  that  the  different  explanations  relative  to  the 
development  of  heat  in  chemical  combinations  are  reducible  to 
iS^aiple  assertions  derived  from  the  first  hypothesis  of  Lavoisier. 
Xt  is  astonishing  that  since  the  time  in  which  this  doctrine  origi- 
natedjp  it  has  not  been  subjected  to  a  more  rigid  examination ; 
imd.  that  even  from  the  results  already  known,  all  the  arguments 
IkSLve  not  been  drawn  against  it  which  they  are  capable  of  fur- 
Bishii^g.  We  conceive  that  the  relations  which  we  have  pointed 
out  between  the  specific  heats  of  simple  bodies  and  those  of 
theip  compounds  prevents  the  possibility  of  sup{>osing  that  the* 
Jieat  developed  by  chemical  actions  owes  its  origin  merely  to  the 
heat  produced  by  changes  of  state,  or  to  that  supposed  to  be 
combined  with  tne  material  molecules.  We  have  still  a  better 
reason  to  reject  this  purely  gratuitous  hypothesis,  as  we  can 
sxplain  the  phenomenon  in  a  much  more  satisfactory  manner. 

In  fact  Davy  has  long  ago  shown  that  when  the  two  poles  of 
a  voltaic  pile  are  united  by  means  of  pieces  of  charcoal  placed 
m  a  gas  incapable  of  supporting  combustion,  the  charcoal  may 
be  kept  in  a  state  of  violent  ignition  as  long  as  the  pile  remains 
in  activity,  and  without  the  charcoal  undergoing  any  chemical 
.  change.     On  the  other  side,  we  are  warranted  to  conclude  from 
a  great  number  of  galvanic  experiments  made  by  Hisinger  and 
.  -Berzehus,  and  by  Davy,  that  all  bodies  which  combine  are,  with 
jreajpect  to  each  other,  at  the  moment  of  combination  precisely 
-^n  the.  same  electric  conditions  as  the  two  poles  of  the  pile.    Is 
it  not  then  probable  that  the  cause  which  produces  the  incan-    - 
:id^scence  of  the  charcoal  in  the  fine  e^u^ervvn^tLX.  \\\!sX.  \s^^\^<^\^^^ 
^fi^J^ewise  the  paiis^  of  the  greater  ot\e«%  ^\fcN«SLWio^\j^tss^«^ 
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tore  of  a  body  during  tke  act  of  oombinatioii?  This  conclusion  at 
least  is  founded  on  the  strongest  analogies,  and  ought  to  be 
followed  through  all  its  consequences. 

We  are  far  from  pretending  that  the  changes  of  constitution, 
which  are  the  result  of  chemical  combinations,  have  no  part  in 
Ae  development  of  the  heat  which  accompanies  them.  We  mean 
to  say  merely  that  in  very  energetic  combinations  this  cause 
produces  in  general  but  a  very  small  part  of  the  total  effect. 

We  cannot  pass  in  silence,  m  terminating  this  memoir,  another 
very  important  application  to  which  the  exact  knowledge  of  the 
specific  weight  of  the  atoms  will  lead.  If,  as  we  have  reason  Uy 
^pect,  we  succeed  by  the  foregoing  considerations  to  determine 
tlus  element  with  accuracy,  we  may,  setting  out  from  the  proper 
densities  of  bodies,  calculate  the  ratios  which  exist  between  the 
<Hstances  of  their  atoms.  But  it  is  easy  to  see  how  important  it 
will  be  in  a  great  many  physical  theories  to  be  able  to  establish 
a  comparison  between  the  distances  of  the  particles  and  certain 
phenomena,  which  it  is  natural  to  suppose  connected  with  this 
new  elemenjk.  It  is,  for  example,  by  examining  the  question  of 
dilatations  under  this  new  point  of  view  that  we  may  expect  to 
sgrrive  at  simple  laws,  at  present  altogether  unknown.  Some 
trials  made  on  the  observations  of  different  philosophers,  and 
upon  some  of  our  own  made  with  a  different  object,  lead  us  to 
consider  it  as  very  probable  that  there  exists  a  simple  relation 
between  the  dilatabiUty  of  liquids  and  the  distances  of  their 
particles.  The  fine  observations  of  Gray-Lussac  on  the  identity 
o(  the  contractions  of  carburet  of  sulphur  and  alcohol,  setting 
out  from  their  respective  boiling  points,  support  our  opinion ; 
for  these  two  liquids  present  this  remarkable  particularity  that 
at  the  temperatures  in  which  they  were  compared,  the  distances 
between  their  particles  are  almost  exactly  the  same.  But  before 
prosecuting  the  researches  on  this  subject,  it  is  necessary  to 
elucidate  as  much  as  possible  the  question  of  specific  heats,  and 
to  deduce  from  it  all  the  consequences  to  which  it  may  lead 
relative  to  the  knowledge  of  the  constitution  of  bodies. 


+     > 
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Article  V. 

On  the  Herculanean  MSSy  i^c.    By  J.  Murray,  Esq^ 

(To  Dr.  Thomson.) 

There  are  none  who  entertain  a  higher  opinion,  of  the  tal^nta 

of  Sir  H.  Davy  than  myself>  but  I  shall  only  bend  to  <  the  etntiboi^ 

rky  ef  ^BBt  names  when  «\y  own  experience  -cotofirmstW 
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Hamphry  tells  us  the  papyri  of  Herci^^aBeum  were  never  acted 
on  by  fire,  and  that  th«  consolidation  bf  the  tuffa  and  infiltration 
of  water  have  converted  them  into  a  state  analogous  to  peat  or 
Bovey  coal.  To -those  who  have  seen  the  MSS.  at  the  Studii  of 
Naples,  a  similar  conclusion  must  be  obvious.  The  brown 
colour  of  the  papyrus  contrasted  with  the  jet-black  letters  of  the 
MSS.  leads  us  to  believe  that  the  temperature  at  least  has  not 
been  sufficient  to  convert  it  into  a  perfect  charcoal. 

Nothing  can  be  more  grossly  absurd  than  the  idea  which  refers 
the  destruction  of  Herculaneum  to  a  wave  of  the  sea.  Such 
persons  tell  us  that  lapillo  is  constantly  forming  on  the  shores 
of  the  gulphs  of  Naples  similar  to  that  which  ruined  the  cities  of 
Herculaneum  and  Pompei.  I  can,  however,  assure  you  that' 
there  is  no  such  exhibition.  Jn  descending  from  the  decUvity 
of  Monte  Somma  to  the  Fosso  grande,  I  passed  through  a  section 
of  ashes  which  I  consider  to  be  the  very  same  with  those  which 
overwhelmed  the  two  celebrated  cities  m  cj^uestion.  The  ftdlow- 
ingis  the  opinion  of  Cheval.  de  la  Condamme  (see  Remarks,  8cc. 
1768)  :  '*  The  substance  which  fills  the  inside  of  the  city  was 
never  melted  nor  liquid ;  but  is  an  immense  amassment  of  ashes, 
earth,  gravel,  sand,  coal,  pumice  stones,  and  other  substances, 
launched  up  from  the  mouth  of  the  volcano  at  a  time  of  its 
explosion,  and  fallen  down  all  around  it.  These  at  first  buried 
all  the  buildings,  and  afterwards  by  demrees  got  into  the  inside 
of  them  by  their  own  weight,  and  the  drift  of  winds  and  rain, 
and  lastly,  by  the  falling  in  of  the  roofs  and  floors.  This 
mixture,  clung  together  by  the  infiltration  of  waters,  became 
condensed  by  time,  forming  a  kind  of  sand-stone,  more  or  less 
hard,  but  easily  penetrable.^'  I  was  particular  in  my  observa^ 
tions  of  Herculaneum,  and  the  opinion  I  formed  of  the  pheno- 
menon was  precisely  that  of  Sir  H.  Davy,  so  corroborative  of  that 
of  de  la  Condamine.  1  also  comparea  this,  tufia  vnth  that  in 
other  parts  around  Vesuvius,  and  their  identity  is  not  with  me  a 
subject  of  (question.  I  might  add,  that  the  superior  proximity 
of  Herculaneum  compared  with  Pompei.  would  subject  tne  former 
to  torrents  more  dense  and  terrible  than  those  lighter  materials 
which  would  be  transported  toward  Pompei.  We  are  informed 
by  Tacitus,  that  the  volcano  in  the  dreadful  eruption  of  79 
changed  its  scite  and  aspect;  and  Horace  relates  that  then 
Vesuvius  was  rent  in  two  places,  and  discharged  immense  tor- 
rents of  flame.  Herculaneum  is  in  a  very  humid  situation 
compared  with  Pompei,  and  is  much  more  exposed  than  that 
city  to  infiltration  of  water.  Its  present  very  moist  condition 
proves  the  fact.  Perhaps  too,  torrents  of  mud  and  water,  as 
frequently  occur  in  the  volcanoes  in  the  range  of  the  Cordilleras, 
may  have  issued  firom  one  of  the  craters  formed ;  and  thoi^h  it 
might  inundate  Herculaneum,  could  not  be  carried  as  fiur  aa 
Pompei.  I  must,  however,  suppose  iYiaV.A!)D&^^«^>  ^^^ys^s^^s^ 
meandegeeiU^  were  of  ^hif^yj^^^  ^    ^      ^^ 
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I  am  quite,  however,  at  a  loss  to  comprehend  that  position  of 
Sir  H.  which  applies  to  Pompei.  In  this  he  states  that  the 
papyri  were  found  reduced  to  ashes,  or  earthy  matter,  and 
ascribes  this  to  the  constant  contact  of  air  permeating  the  loose 
coverlet  of  Pompei.  But  it  is  yet  to  be  proved  that  the  simple 
contact  of  air,  even  for  a  series  of  ages,  mil  cause  charcoal  to 
assume  a  volatile  form. 

I  found  in  Pompei  a  mass  of  iron  with  ashes  adhering  to  it 
which  had  evidently  undergone  /wsiow;  the  heat,  therefore,  I 
think,  must  have  been  considerable,  sufficient  surely  to  convert 
Jie  flimsv  leaves  of  Egyptian  papyri  to  ashes.  Moreover,  cotton* 
wick,  oil,  even  bread,  and  oflier  matters,  have  been  discovered 
in  this  city  completely  carbonized;  and  this  may  easily  be 
ascribed  to  their  peculiar  situation,  or  difference  in  mass,  &c.  or 
the  imequal  pressure  or  density  of  the  ashes  which  covered 
Pompei.  Those  which  were  excluded  from  the  free  atmosphere 
would  be  chEured,  and  remain  in  that  form;  whilst  other  vegetable 
or  animal  matters  incinerated  in'  contact  with  air  would  be 
reduced  to  earthy  matter.  Permit  me  now  to  quote  the  opinion 
of  Abbe  Romanelii  on  this  subject:  "  Tutti  gli  oggetti,  che 
faorono  dalle  materie  roventi  attacati,  si  calcinarono,  e  finanche 
le  statue  di  bronzo,  e  di  tnarmo  :  gli  alteri,  che  non  toccati  po- 
t^tero  resistere,  si  conservarono  perfettamente.  Tra  questi 
dobbiam  riporre  i  papyri,  che  solamente  incarboniti  dad'  attivitsl 
del  calore,  han  poi  potuto  resistere  air  umido  del  terreno: 
ci6"  che  non  h  awenuto  n&  a  Pompei,  ne  ad  altre  sepolte  cittk, 
nelle  quali  i  papyri  dall'  umido  carrotti  si  non  trovati  in  cinere 
convertiti." 

*  From  a  careful  survey  of  the  ashes  which  buried  Pompei,  I 
conceive  that  a  whirlvjind  may  have  been  caused  by  the  extreme 
riarefaction  of  the  atmosphere  in  cofisequence  of  the  increment 
of  heat.  This  may  serve  to  account  for  some  irregularities  in 
the  deposition  of  the  ashes.  In  the  section  of  ashes  at  the 
amphitheatre,  the  strata  dip  from  N.N.W.  to  S.S.E.  but  in  other 
parts  incline  more  to  N.  In  some  of  the  recent  excavations  in 
the  houses,  tl^e  ashes  dip  from  W.  to  E.  The  ashes  on  the  floor 
of  the  arena  of  the  amphitheatre  do  not  exceed  the  size  of  a  pea. 
In  the  section  already  referred  to,  the  ashes  vary  from  the  form 
of  dust  to  the  size  of  a  pea,  and  then  to  that  of  the  fist,  or 
more ;  over  the  pumice,  which  consists  of  angular  fragments,  rests 
a  film,  then  succeed  ashes  formed  of  heterogeneous  materials, 
some  of  them  dense  and  heavy,  and  over  all  a  stratum  of  fine 
powder  eonsoHdated.  by  water. 

Pompei  is  built  on  a  current  of  lava  containing  considerably 
^ized  crystals  of  leucite,  or  amphigene. 

Perhaps  you  are  not  aware  that  the  Baron  de  Zach  has  proved 

by  direct  experiment  that  the  temples  of  Pompei  are  not  orient ed, 

^  the  opinion  of  Vitruvius  and  others  would  lead  us  to  infer, 

.ffe  fia$   91^0    determined   t^Jte.  Htitade   oi  "P^m^^  V^  V^ 
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40°  44'  59.93//;    Hig  repeating  circle  was  planted  in  the  temple 
-of  Isis. 

I  am  not  aware  that  the  method  of  making  the  papi^ri  from  the 
cyperus  papyrus  is  generally  known.  Modem  papyri  have  been 
hitely  made  by  Cavaliere  LanduUna,  at  Syracuse,  m  Sicily.  Thin 
fresh  slices  of  the  medulla  or  pith  are  brought  in  contact  trans« 
Tersely,  and  the  whole  is  subjected  to  considerable  pressure 
wlren  the  edges  coliere. 

Sir  H.  Davy  does  not  consider  it  proper  to  publish  the  method 
he  adopts,  or  what  he  employs ;  but  I  think  it  is  clear,  from  a 
simple  inspection  of  the  Herculanean  MSS.  that  cdncentrated 
ether,  or  even  absolute  alcohol,  might  be  employed  with  success; 

I  have  the  honour  to  be,  Sir,  your  most  humble  servant, 

J,  Murray*. 


Article  VI. 


Descriptions  of  the  new  Species  of  Animals  discvvered  by  his- 
MajeSty^s  Ship  Isabella,  in  a  Voyage  to  the  Arctic  Regions. 
By  Dr.  W.  E.  Leach.* 

Type  VERTEBROSA. 
Class  Mammalia. 

Genus  Cams,  of  authors  (Dog). 

A  variety  approaching  to  the  wolf  in  many  points  of  external 
character  and  m  voice,  was  found  in  a  domestic  state  amongst 
the  inhabitants  of  Baffin's  Bay.  The  great  toe  on  the  hinder 
feet  is  wanting.  Dr.  Blainville  supposes  it  to  be  the  origin  of 
the  wolf-dog  (3ie  chien-loup  of  the  French). 

Genus  Lepus,  of  authors  (Hare). 

Species  Glacialis.  Albus,  vertice  et  dorso  pilis  nigricante- 
fuscis  albo-fasciatis  sparsis,  coUo  lateribus  nigricante  alboque 
mixtis,  auribus' apice  extremo  nigris. 

This  animal,  which  will  neither  agree  with  the  Lepus  albus  of 
Brisson,  nor  the  Lepus  variabilis  of  Pallas,  both  of  which  are 
now  before  me,  is  of  the  size  of  the  common  hare  {Lepiis  timi- 
dus)y  and  of  a  white  colour.  The  back  and  .top  of  the  head  are 
sprinked  with  blackish-brown  hair,  which  is  banded  with  white; 
tne  sides  of  the  neck  are  covered  with  hairs  of  the  same  colour, 
interspersed  with  white.  The  extreme  tips  of  the  ears  are  tipped 
with  black,  intermixed  with  white  ;  the  msides  of  the  ears  nave 
a  few  black  hairs  mingled  with  the  white. 

■    «  Froin,  >*  A  Voyage  of  Discovery  made  lamdeT  iVieOtdLcr^  ^\  ^«  K^ss&x^v^^ 
]b  }i\9 . Majesty's  Ships  Isabella  and  Alexander,  iot  We  V\iv\vw»^.  «>\  f-vs^X^yv^ 
<Bamoi  myj  ana  inqfairlng  into  *he  Pro\>aV\\\ty  Vit  «l '^VxtvW<«i\.Wc««e^  *  -^^ 
Jobo  ^ost,  K.  S.  Captain,  Itoyal  Navy."     Secoud  1EA\V\o\i.    \ii.'\Lvi%N  <A^^»*** 
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lam  sorry  that  the  skeleton  (which  would^  in  all  probability 
have  furnished  a  good  specific  distinction),  was  not  brought 
home. 

Class  AvB^s  (Bijrds). 

Genus  Vriuy  of  authors  (Guilemot). 

Species  Francsii,  Rostro  breviusculo  crasso :  raandibuk^ 
superiore  subarcuata  apice  abrupt^  acumihato. 

Ccdor  albus :  Dorsum  perfusco-nigram :  Alee  pallid^  nigri- 
cantes  :  Gula  fuscesente-brunnea :  Rostrum  nigrum ;  mandibula 
inf(^rior  ad  angulum  inferiorem  striga  albida :  Pedes  nigri. 

I  fitst  received  this  spedes  from  F.  Franks,  Esq.  who  took  it 
oflf  Ferroe,  and  named  it  after  him,  exhibiting  a  specimen  of  the 
bird^  mider  the  name  17.  Francmy  together  with  one  of  Vria 
Troile,  iand  drawings  of  both  species,  to  the  Linnaean  Society  in 
December.  A  notice  of  this  bird,  under  the  name  of  U,  Francsii , 
is  published  in  Thomson's  Annals  of  Philosophy  for  January 
last ;  it  has  since  been  republished  in  the  first  edition  of  Capt. 
Ross's  voyage.  It  was  sent  home  by  all  the  ships  employed  in 
the  northern  expedition,  under  the  name  Troile ;  and  it  was  even 
,  received  as  such,  and  believed  to  be  no  other,  by  the  collectors 
of  birds  in  this  country.  I  was  the  first  who  perceived  the 
distinction,  and  that  too  without  comparison,  and  I  instantly 
endeavoured  to  convince  thoise  who  entertained  doubts  on  the 
sTibject.  Notwrthstanding  this,  Capt.  Sabine  who  sent  it  home 
to  his  brother  J.  Sabine,  Esq.  as  the  Troile,  and  who  first  learned 
from  me  that  it  was  a  distinct  species,  has,  without  any  refer- 
ence whatever  to  what  I  had  told  him,  proposed  to  name  it  after 
an  omitholodst,  who  was  ignorant  enough  to  describe  it  under 
tie  name  otiVoile,  and  to  give  the  true  Troile  (one  of  the  most 
common  and  best  known  of  the  European  birds)  under  a  new 
name  ! 

Type  MOLLUSCA. 

Class  Pteropoda. 

Genus  Clio  (Pallas). 

Species  Borealis. 

Tnis  species  occurred  in  great  profusion  in  Baffin's  Bay. 

Genus  Limacina  (Cuvier). 

Species  ilrc/ica.T—Argonauta  Arctica,  O.  Fabricii. 
This  likewise  occurred  in  enormous  quantities,  but  not  one 
specimen  reached  England  with  its  shell  entire. 

Class  Gasteropoda. 
Genus  Margarita  (Leach). 

Char.     Testa  ahfractibus  subinflatis-,  Spiia  teriuiter  eleva.ta  : 
Apertura  rdtundsiisL  tenuis,  intern^  impet?ec.l^  \  Mti(^^\cnl^  ^e^- 
fectuB  profundus  :  Operculum  rotundatvim,  Ti\i"Afto  c^xvU^, 
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Species  1.  Arctica^  pttrpurascente-eamea  teouiter  •«lnolatty 
operculo  testaceo.  ,   ,   ,  .^..\  _. . .; 

Baffin's  Bay,  Gapt.  Ross,  Capt.  Sabine.  -  -->  *^ 

Species  2.  Striata^  ahfractibus  longitudinaliter  striatis  -et 
obliqu^  aiitiquatis. 

Baffin's  Bay,  Mr.  Beverly.  •'     ' 

'Genus  Na^/ca  (Lamarck).  1 

Species  1.  Beverlii,  spira  elevatiuscula,  anfractibos  ^upeiiod- 
btts  convexiusculis. 

Baffin's  Bay,  Mr.  Beverly. 

Species  2.  Fragilisy  spira  fer^  obsoleta,  testa  fragiliissima, 
operculo  hyalino. 

Baffin's  Bay,  amongst  the  soundings  taken  up  by  Capt.  Ross'fr 
instrument. 

Genus  Buccinum,  of  authors. 

Species  1.  Boreale,  purpurascente-brunneum,  anfractibua 
cancell^tO'Striolatis,  supra  abbreviato  costatis,  lineis  prominulis 
l-^^analiculatis  spiraliter  ascendentibus. 

Baffin's  Bay,  on  Hare  Island,  Mr.  Beverly. 

The  canal  of  the  anterior  part  of  the  shell  is  of  a  mocferate  . 
l^gth.  '\ 

Species  2.   Rossii,  anfractibus  tribus  basilaribus  transver^ini . 
costatis  :  tertio  costis  supem^  imperfectis,  anfiractibus  apicam^iia 
sixnplicibus  glabris.  ,  ^       .'' 

Baffin's  Bay,  Mr.  Beverly.  , .         .  !, 

This  species  resepibles  at  first  sight  Buccimim   Bamffium 
(murex  Bamffius,  Donovan),  but  it  may  readily  be  disttn^pished^ 
by  the  number  of  costated  whirls,  Bamffium  alwa-ys  having  the. 
four  basal  ones  ribbed.''^  .  . 

Class  CoNCHiE, 

Family  I. — Pholadid^? 

.Genus  Pholeobia  (Leach).  ,  .,      ,-  .rVr? 

Char.  Testa  elongata,  portic^  clausa  antic^  hia,ns,;  ^qa,pdo 
edentulus :  Ligamentum  exterius  prominens.  ,  , .  ^..  .  j  V^ 

Species  Rugosa. — Myrtillus  rugosus,  of  English  authors.' 

Family  II. — MvADiE?.  \    ,,     ,- 

Grehiis  Pandfora  (Lamarck). 

Species  Glacialis,  antic^  rotundata  obtusa,  dentibus  carmha- ' 
libus  crassissimis.    Taken  up  with  soundings  in  Baffin'a  Bay. 
Received  also  from  Spitzbergen. 


\   .V  •■•If-* 


•  Mr.  Bey/erly  communicated  to  me  an  j|chatHiA):«i)!^^>BJ&lQnAi^«n^vD^*^k^|A^^ 
Bafin's  ^7,3011  as  it  u  a  tropical  genos^  JL^^^^^^  i^mutt«tBkiDA^^\t^y^  ^^^^ 
ord/oMrj  mt  occarreact. 
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•  In  its  general  form  it  is  allied  to  my  Pandora  obtusa ;  (Solen 
Pimia,  Mont.)  a  species  net  tmcommon  in  the  Sound  of  Ply- 
mouth, but  it  may  be  readily  distinguished  by  the  superior  size 
of  the^  teedi  of  the  hinge . 

Family  HI, — ^VENtRiniE.* 

Genus  Macoma  (Leach). 

Char;  Testa  compressiuscula  eeq^uivalvis,  clausa,  longior 
quam  alta :  Umbo  postice  vix  prominens :  Cartilage  externa : 
valva  dextra  dentibus2  fissis,  sinistra  dente  1  integro. 

Species  Tenera,  concentric^  elevato-striolata,  epidermide 
TOMleBceirte-lutea.  Lat.  76°  N. ;  long.  76°  W.  Taken  up  with 
^e  AOiundings.    Received  $ds6  from  the  €oast  of  Spitzbergen. 

Genus  Cr  as  sin  a  (Lamarck). 

Species  1.  Scotica. — VennBfScoticB.Matons.nd  Racket.  LaJ. 
62°  rf.;  long.  62°,  Taken  up  in  80  fathoms  water.  It  differs 
^,n9.,r^pp.9ct  from  those  taken  on  the  southern  coast  of  Devon- 
ghire,  excepting  in  being  rather  smaller. 

Species  2.  oemisulcatay  concentric^  striolata  ante  medium 
nsque  ad  umbones  sulcata.  The  colour  is  much  darker  than  in 
C^Scotkai.  \K  broki^n .specimen  only  occurred  in  Baffin's  Bay, 
Dut'several  m  good  condition  were  found  amongst  soundings  on 
the  coast  of  Spitzbergen. 

Genus  NiCANiA.(.Leach). 

—  *  f 

Char.  Testa  triangulato-orbicularis,  aequivalvis,  clausa : 
U^bo  pronUjUens :  cartilage  externa :  Valva  dextra  dente  lino 
tkiid^nSiflcfer;  ^nistr^*  detitibus  duobus  integris  divaricatis. 

Species  1.  Banksii,  glabriuscula  polita,  sub  umbonibus 
impresso-excavato.  Baffin's  Bay,  amongst  soundings.  Receiyed 

striata,  sub  umbonibus  cbr- 
long,  76°W. 

Family  IV. — Pinnid^. 

•r<kfaQi^:.j||bc2iQi&i  (Lamarck). 

Species  1.  Arctica,  alta,  radiatim  late  striata.  Baffin's  Bay, 
on  Hare  Island^  and  among  soundings.'  .  . 

Species  2.  Discrepans. — Mytilus  discrepans  (Montagu). 

A  fragment  of  a  large  specimen  differing  in  no  degree  from 
those  of  Scotland,  occurred  amongst  the  soundings  from  Baffin's 

?fy--,-.-.'r      ■   ...      - 

Genus Jiyri/t/s  (of  authors). 
Found  on  Hsure  Islaiid,  byMr.  BeyeiVf ! 
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Class  Beachiopoda  (Cuvier). 

Genus  rere&ra^w/a-(of  autliors). 

Species  Substriata,  testa  radiatim  et  concentriQ^  striolata, 
Lat.  76®  N. ;  long.  76°  55'  W.  amongst  soundmgg* 

Type  ANNULOSA. 

♦ 

Class  CiRBiPEDEs  (Cuvier). 

/. 

'  Genus  Balanus  (of  authors). 

Species  Arcticus,  testis  costatpreleyatis :  costis  irregularibui^ 
rudis,  interstitiis  lamellato-striatis.  Baffin's  Bay,  on  the  rocks; 
common,  Mr.  Beverly.  Unfortunately  the  operculum  of  this  fine 
species  was  lost. 

Class  Crustacea. 

Genus  Hippolyte  (Leach). 

Species  -: — .  Having  mislaid  the  specimen^  I  caimot  give  a 
description  of  it.  ' 

GiBnus"Gawwiarw5  (Latreille). 

Species  1.  Sabini,  segmentis  dorsalibus  postic^  falcato-^pro- 
ductis. 

Baffin's  Bay,  Capt.  Sabine. 
<  # 

Class  Anneleides  (Cuvier).  ^    •  '•  * 

Genus  Nereis  (Linn6). 

Species  Phyllophora,  ore  edentulo^  pedibus  bfisi  lamejli^ 
foliosis  instructis.     Baffin's  Bay.  /' 

Genus  Lepidonotm  (Leach). 

Species  Rossiif  pedibus  densissim^  testaceo-hirsutis,  squaiiiiii 
dorsalibus  csBrulescente-griseis.  Baffin's  Bay,  amongst  sound- 
ings. -  -^ 

Dentalium,  of  authors.  '   ,         ' 

Siipecie&  Striatulum,  subcurvum  longitadinaliter  elehratoJiaeo^ 
latom.  ., 

Lat  62°  N. ;  long.  62°  amongst  the  soundings* 

TypeRADIATA. 

Class' Echinodermata. 

■  ^  ■> 

Genus  Gorganocephalus  (Leach),  1815.  Euryale  (Lamarck), 
1816. 

Species  Arcticus,  corpora  supra  glabtotadiuttSi^ 
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tubercolatis,  radiis  longissimisy  tenuibu8|  supra  granulatis ;  arti- 
€uli8  (apicalibos  praesertim)  distinctissimis. 
Expansion  two  feet.    Baffin's  Bay.    Capt.  J.  Ross. 

TypeAMORPHA. 

Class  ACELEPHJE. 

The  endless  variety  of  this  class  received  were  so  contracted 
by  the  spirit  as  to  render  it  impossible  for  me  even  to  guess  at 
the  genera  to  which  they  bel<mg.  Observations  on  these 
animals  whilst  living,  accompanied  by  accurate  drawings,  are 
quite  necessar]^  to  render  the  preserved  specimens  of  any  degree 
of  use ;  and  it  is  to  be  greatly  regretted,  tnat  no  naturalisty  capa- 
Ue  of  performinff  these  iodispensable.  parts  of  his  duties,  aec4Mn- 
pwoied  &e  oqiewtion. 


Article  VII. 

On  the  American  Mode  of  increasing  Heat,    By  J.  Murray,  Esq. 

(To  Dr.  Thomson.) 

SIR,  Londm^  Jwiu  28,  1819. 

From  the  account  I  read  of  the  **  American  Tar  and  Water 
Burner,''  in  the  Januaiy  number  of  the  Annales  de  Chimie,  I  but 
ill  understood  it ;  and  M,  Gay-Lussac,  in  his  Sceptical  Remarks 
on  its  Phenomena,  seems  to-  combat  with  a  simitar  difficulty, 
^.jdosing  his  ccoounentary  with  jrematkii^  that  spirits  of  turpen- 
tine heated  to  some  degrees  about  212^Fahr.  will  yield  a  coaai^ 
derable  flame,  when  a  current  of  aqueous  vapour  or  even  azote  is 
projected  along  with  it.  This  celebrated  chemist  seems  at  once 
'JbA-deiqr  and  a&ut  the  fiskct,  hut  it  does  appear  that  the  commiib- 
SHcafeiQii  to  hjim  has  been  attended  with  misrepresentation.  It 
was  from  No.  252  of  the  Philosophical  Magazine,  that  I  fijnt 
gleaned  correct  information  on  the  subject;  andai^  it  tends  to 
wAve,  some  phenomena  which  s^pear  to  me  inezpbcaUe  without 
it,  1  shril  cooaider  no  aodogy  neceasary  for  mtroducing  the 
question  in  this  place.  It  appears  firom  M.' Samuel  Moiey's 
account,  that  if  aleam  and  the  vapour  erf' tar,  8^«  be  suffesol  to 
escape  together  through  a  pipe,  that  the  flame  is  wonderliil^ 
increased,  shooting  out  many  hundred  times  it$  former  bulk, 
even  to  an  extent  of  two  or  three  feet.  If  the  vapour  .of  eth^ 
and  alcohol,  8lc.  be  accompanied  by  steam,  I  find  that  the  flame 
-ja  likewise  sHich  enlarged.  I  had.  noticed  also  that  the  jet  of 
condensed  oxygen  and  hydrogen,  when  flowing  firom  the  (srifice 
bhw-'pipe,  gjui^  mi^  veiyininute  flame,  sa  long  aa  the 
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cistern  was  void  of  water,  and  tbat  when  water  was  placed  in 
the  safety  cell,  it  was  enlarged.  It  requires  also  to  be  occa- 
sionally replenished ;  and  I  could  not  find  that  the  small  portion 
driven  by  tne  retrogression  of  the  flame  into  the  reservoir  was  any 
equivalent  for  the  quantity  supplied.  When  oil  is  made  to  sul>- 
stitute  the  water,  it  too  disappears,  the  flame  is  not  so  intense, 
and  carbonaceous  matter  is  found  in  contact  with  the  escape 
pipe;  in  both  cases  there  is  probably  a  partial  decomposition; 
nence  an  attenuation  of  intensity  of  name.  When  oil  is  used, 
carbonic  oxide  or  carburetted  hydrogen  would  certainly,  ,hy 
mingling  with  the  condensed  o^gen  and  hydrogen,  have  this 
direct  tendency.  ' 

You  are  aware  that  about  two  miles  from  Pietramala  there  is  a 
constant  evolution  of  carburetted  hydrogen,  described  so  long 
ago  as  1776  by  J.  J.  Ferber,  and  the  following  are  his  words : 
"  On  the  sloping  side  of  a  hill  towards  the  vaBey  appear  conti- 
nual flames,  which,  being  ever  to  be  seen,  have  caused  this  hill 
to  be  called  Pietramala.  The  flaming  place  is  covered  with  ' 
earth,  and  loose  separate  lime,  clay,  and  marl  stones.  It  has 
properly  but  six  feet  diameter,  and  the  flames  appear  between 
and  upon  the  before-mentioned  stones.  The  flames  are  exceed- 
ingly clear  and  are  yellowish-white  as  arising  from  burning  oil. 
They  rise  about  two  feet  above  the  ground,  give  no  mark  of  any 
sulphureous  acid,  grow  stronger  after  wet  weather,  and  fainter  in 
a  dry  summer.''  These  extracts  are  quoted  to  show  that  this 
exhibition  is  not  a  new  discovery. 

When  I  crossed  the  Apennines  on  my  journey  to  Florence,*  I  ' 
was  naturally  anxious  to  visit  so  curious  a  phenomenon*  The 
few  experiments  which  I  was  enabled  to  make  convinced  me 
that  the  flame  was  continued  by  a  constant  evolution  o(  pvat 
carburetted  hydrogen.  The  flame  was  only  a  few  inches  nigkf 
the  weather  for  some  time  before  had  been  particulariy  dry,  and 
continued  so  for  many  days  after ;  when  the  breeze  agitated  the 
•flame,  propelling  it  in  a  given  direction,  it  exhibited  UtiSLtJineblM 
^coloiar  which  appears  when  the  bright  flame  of  supercarburetted 
^drogen  is  acted  upon  by  a  current  of  air.  By  placing  a  small  - 
I^Mts  bell  over  a  confined  portion  of  it,  I  obtained  a  quantity  of 
.the  gas,  which  burned  with  a  yellowish-white  flame  in  an  inverted 
vessel,  when  ignited  in  contact  with  the  atmosphere,  and  it 
detonated  violently  when  mixed  with  a  due  proportion  of  thi^ 
(medium.  What  particularly  struck  me  was  tne  remarkable 
^therial  smell  yi}dca  accompanied  this  extraordinary  and  perpe- 
tual combustion.  When  I  returned  from  the  south  of  Italy,  I 
ytmB  desirous  of  revisiting  this  ^  volcanello'  (ais  the  natives  jobm  it), 
and  lexamine  the  hygrometric  state  of  the  atmosphere  in  refe&- 
*ence  to  it,  as  I  had  done  before.  This  anticipated  pleasure^ 
however^  it  was  not  my  good  fortune  to  realize.  The  snow  ^iic«& 
^ree  and  four  feet  deep  even  on  t\i(e  toad,  ^ixdit^N^  ^'^  n^^jqbmbl^''^ 
wjw  neceaaitated  to  eflect  his^-progresa  by  ^"wxvfe^vo^feva  ^-iaxv 
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to  the  vehicle.  I  was,  however^  determined  to  do  what  I  could 
to  revisit  a  phenomenon  which  had  not  fully  satisfied  my  curio- 
flity,  and  had  frequently  been  the  object  of  my  thoughts.  With 
tins  anxiety,  I  souglit  out  a  guide,  who,  to  my  satisfaction, 
told  me  that  it  was  practicable.  We  accordingly  set  off  three 
to  four  feet  deep  in  snow,  while  the  vetturino  moved  slowly  on, 
I  My  guide  and  1  were  within  half  a  mile  of  the  wished-for  spot, 
when  he,  being  a  few  yards  before  me,  suddenly  disappeared 
among  the  snow,  in  a  ravine ;  and  I  then  thought  it  hign  time 
to  sound  a  retreat.  Defeated  in  my  attempt,  I  have  only  to  add, 
that  my  guide  had  told  me  that  tlie  gas  was  dhont four  feet  high 
at  thits  period,  that  the  flame  was  very  greatly  increased  by 
throwing  a  quantity  if  snow  upon  iV,  and  that  on  the  approach  of 
"wet  weatlier,  or  dining  rain,  it  was  always  highly  magnified. 
Does  not  this  siugular  result  find  a  proper  analogy  in  the  so 
called  "-American  Tar  and  Water  Burner,"  and  do  they  not 
mutually  illustrate  each  other?  I  certainly  think  so;  and  I 
confess  that  to  me  it  is  otiierwise  uiexphcable.  It  may  be 
doubted  whetlier  the  Gas  Light  Companies  can  avail  themselves 
of  this  discovery  in  the  propulsion  of  steam  through  the  pipes 
alon^  with  the  gas. 

Mr.  Lawe,  in  vol.  liii.  of  the  Philosophical  Magazine,  p.  266, 
notices  the  ethcrial  odour  which  evolves  on  slowly  burning  a 
very  depressed  flame  of  coal  gas.  Every  chemist  has  remarked 
a  similar  thing  in  his  experiments  on  supercarburetted  hydrogen 
in  the  laboratory ;  and  when  a  mixture  of  one  part  of  alcohol  and 
three  parts  of  sulphuric  acid  are  heated  over  an  Argand's  lamp 
in  a  glass  retort,  tlie  inflammable  vapour  which  comes  first  over 
and  inflames  with  a  diluted  blue  flame  is  particularly  distinguished 
for  its  etherial  smell.  There  can  be  no  doubt  whatever  but  that 
sulphnric  ether  might  be  obtained  in  quantity  by  the  slow  com- 
bustion of  coal  gas,  and  this  may  become  a  source  of  wealth  to 
the  proprietors  of  gas  light  shares.  The  t -I'.crial  smell  which 
accompanies  the  gas  of  the  Apennines  i;>  ^tvongIv  presumptive  in 
favour  of  the  opinion  that  it  proceed ^  from  a  bcu  <f  coat  oeneatA* 
The  gas  which  bubbles  from  the  .■l.Vy.;;j  K:i::u  is  an  additional 
cvidonot\  and  such  wolis  arc  found  i-i  the  vlclr.iiy  of  coal  minea 
as  at  \V  ip^» n .  in  i .anc .^. slii iv , 

Thus  supcrcarbuivitod  hvdii^oa  slowly  consumed  by  flame, 
and  in  such  circumsianoos  as  :o  ii.o;vaso  the  surface  exposed  to 
tlie  aiubiont  a;r.;osj^hoio  ..r.d  I'.io  sv;\:piY  of  absorbed  oxygen, 
produces  an  itlional  vajv  :  v:  ,v...l  l>.i»  pivduct  apun  subjedted 
to  the  anhloixisiio  niVct  of  ^i^  i ;-  ».  r,  piatimnu  by  a  still  slower 
cou"ibustiv>n,  evolves  :!;,;:  which  l.a>  I  oi..i  absmxily  termed /anij^c 
acid. 

The  application  of  d::?Vrrnt  in: or. M-ioii  of  tcruper^ture  ispattw 

r«];ir1y  striking  ar.d  or.i.our^  in  the  oluaimncnt  of  5«s  from  coaL 

If  the  bciU  jpjWiVu  I  v^  the  vctv  vt  bo  a .;  v  fed  hect^  Uie  light  of  the 

gas  i:^ /eei/e  in  Us  ill;,n;;:;aur.^  \^o\\ct^;  t3aad'«^<XL\x\& linked t»> 


•    / 


1819.]  American  Mode  of  increasi?ig  Heat,  205 

nearly  a   white    heat,    the   gas    bums  with    a    clear  iluisk 
£ame. 

There  is  a  phenomenon  which  seems  still  involved  in  consider- 
•able  mystery,  and  which  the  chemist  has  not  been  able  as  yet* 
■satisfactorily  to  explain — I  allude  to  the  decomposition  of 
emtnoniatal  ^as.  Tnis  gaseous  body  suffers  no'  change,  evenr 
^idien  transmitted  through  an  incandescent  porcelain  tube.  l3ut 
if  several  coils  of  iron  wire  be  introduced,  the  gas  suffers*  decom- 
|K>sition.  It  is  effected  also  by  copper,  &c.  but  not  entirely  by 
jplatinum.  The  metal  suffers  no  chemical  change  in  conse-i-  '^ 
Cmencie,  but  a  remarkable  physical  one ;  it  becomes  extremely 
'^mitle,  so  as  to  be  easily  crushed  between  the  fingers.  It  has 
struck  my  mind  that  tne  phenomenon  adverted  to,  and  the 
:aphldgistic  exhibitions  of  platinum,  silver,  &c.  are  similarly^ 
related,  and  may  probably  be  traced  to  the  same  cause  or  source- 
:iBome  of  the  metals  exhibit  aphlogistic  effects,  and  some  do  not, 
:iuid  there  are  metals  which  decompqund  ammoniacal  ^as,  and 
others  which  do  not.  Iron,  &c.  are  found  extremely  bnttle  after 
^ey  effect  the  separation  of  this  compound  gas  into  its  eletnents, 
•and  silver  wire,  when  it  has  shown  its  aphlogistic  powers  for 
.some  time  in  inflammable  vapour,  also  becomes  brittie. 
I  have  the  honour  to  be.  Sir, 

Your  most  humble  and  very  obedient  servant, 

J.  Murray. 


Article  VIII. 

New  Results  on  the  Combination  of  Oxygen  with  Water /^ 

ByM.  Thenard. 

I  HAVE  at  last  succeeded  in  saturating  water  with  oxygen. 

The  quantity  which  it  then  contains  is  850  times  its  volume^  or 
-twice  as  much  as  the  quantity  that  belongs  to  it.    In  that  state 

^f  0aiaration,  it  possesses  properties  quite  pecuUar,  the  most 

'''teniarkable  of  which  are  the  following : 

Its  specific  gravity  is  1*453.  Hence  when  ittis  poured  into 
"conuiioii  water,  we  see  it  fall  down  through  that  liquid  like^  sort 
of  ffyrop,  though  it  is  very  soluble  in  it.  ft  attacks  the  epidermis 
'olttost  mstanuy,  and  produces  a  prickling  pain,  the  duYation  of 

.^fliic&  varies  according  to  the  quantity  of  hquid  applied  to  the 

;dkm.  If  this  quantity  be  too  great,  or  if  the  liquid  be  renewed, 
tte  skki  itself  IS  attacked  and  destroyed.  When  applied  to  the 
tongue,  it  whitens  it  likewise,  thickens  the  saliva,  and  producer 
on  the  organs  of  taste  a  sensation  difficult  to  express;  but 

,  tvtuch  aj^roaches  to  that  of  tartar  emetic*    llu^  %.c;^^\ix^  ^-iA^ 

^of  Bflyer  is  exceedingly  violent.    TBvetj  fttoig  o^  VSKV^X^nj^sA^VX*^^^ 

♦  TnuaHaiedfHm  the  Aaaakt  AeGUUte  tl  4e  '8Vrgi^sKH"«^-^^" 
F/>t.  XTV    Kfo  FTT  #v 
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on  ilie  dry  oxide  produces  a  real  explosion ;  and  so  much  heat 
is  evolved,  that  ii  the  experiment  be  made  in  a  dark  place,  there 
i»a(  verr  sensible  disengaeement  of  light.  Besides  the  oxide  of 
ailver,  mere  are  several  omer  oxides,  which  act  with  violence  on 
oxygenated  water;  for  example,  the  peroxide  of  manganese,  that 
^  oobalty  the  oxides  of  lead,  platinum,  palladium,  g^d>  iridium^ 
Sec.  Several  metals  in  a  state  of  extreme  division  occasion  the 
same  phenomenon.  I  shallmention only  silver,  platinum,  goldy 
osmium,  iridium,  rhodium^  palladium.  In  all  the  preceding 
cases,  it  is  always  the  oxygen  united  to  the  water  which  is  diaenr> 
gaged,  and  sometimes  Ukewise  that  of  the  oxide ;  but  in  others 
a  part  of  the  oxy^n  unites  with  the  metal  itself.  This  is  the 
case  when  arsemc,  molybdenum,  tungsten,  or  selenium  is 
employed.  These  metals  are  often  acidified  even  with  the  pro*^ 
duction  of  light. 

I  have  had  repeated  opportunities  of  observing  that  the  acida 
render  the  oxygenated  water  more  stable.  Gold  in  a  state  of 
extreme  division  acts  with  great  force  on  pure  oxygenated 
water ;  yet  it  has  no  action  on  that  Uquid  if  it  be  mixed  with- a 
little  sulphuric  acid. 


Article  IX. 

Analyses  of  Books. 


Chemical  Amusement ,  comprising  a  Series  of  curious  and  imtruc^ 
tive  Experinusnts  in  Chemistry^  which  are  easily  performed, 
and  unattended  with  Danger.  By  Frederick  Accum,  Opera- 
tive Chemist.    London,  1817. 

Notwithstanding  the  popularity  of  chemistry  in  this 
country,  and  the  great  number  of  persons  who  are  more  or  lesa 
conversant  with  it,  the  individuals  who  have  actually  contributed 
to.  its  progress  by  the  discovery  of  new  facts,  or  the  better  . 
aitangement,  or  more  satisfactory-  explanation  of  facts  alceadv 
known,  are  but  few.  Were  I  to  enumerate  the  names  of  allMcR 
persons  in  every  part  of  the  world,  it  would  occupy  a  much 
noaaller  space  than  is  geniarally  simposedi  Indeed  the  same 
remark  applies  toall  the  sciences,  it  falls  to  the^lot  of  a*,  very 
small'  number  of  individuate  to  enlaige  the  bounds-  o£  human 
luiowledge,  of  withdraw  the  veil  \^ch  covers  any  portion  of  tha 
aecret  spring  of  natare^  Hiese  individuab  are  led  to  those 
pursuits,  which  redbund  so  much  to  the  dignity  of  ma%  and 
ultimately  tend  so  muoh  to*  enlarffO' the  sphere  of  hifi  poweoa  and 
^oyments,  chiefly  by  the  love  of  distinction,  and  by  that  eag&ac 
emiofiity  vriiich  aniiqateB'  and  djgtinpiishes  gen^oua  mindpk 
JBat'tiiouglx  the  is^oond  'of  the8^piu»»ii^« mi^t be  soi^^ 
pcrbapsj  to  stimulate  the  activity  oi  m<&  ^cwn^  nsLtkii  Vxi  ^5s«& 
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novelty  adds  an  exquisite  seasoning  to  erery  investigation  ^  it  is 
not«ufficiejitly  powerful  of  itself,  at  least  in  most  persons,  to 
CDntiJiue  this  actiyity  during  the  whole  period  of  human  exist* 
ence.  Curiosity  becomes  more  and  more  blunted  as  we  advance 
in*  life.  Objects  which  once  possessed  for  us  the  most  exquisite 
oharms,  wiien  stripped  of  the  gay  colouring  thrown  over  them. 
1^'  novelty,  cease  to  excite  our  attention.  He  who  surveys  the; 
same  pcospect  every  day,  however  finished  the  landscape  may  be^ 
gpnduaUy  neglects  it,  or  sees  it  without  emotion.  Henoe  the 
in^rtance  of  the  love  of  distinction,  a  desire  which  seldom  palk( 
ti^n  the  senses,  but  generally  continues  equally  strong,  if  it 
does  not  in  reality  rather  increase  in  strength  to  the' latest  period 
of  life.  Were  a  man  confined  for  life  in  a  desert  island,  it  is  not 
likely,  however  great  abilities  he  possessed,  that  he  would  devote 
much  of  his  time  to  the  cultivation  of  knowledge.  Even  an 
Archimedes  in  such  a  situation  would  relinquish  his  calculations. 
What  gratification  could  he  derive  firom  his  discoveries  whenr  be 
had  no  one  to  communicate  ihem  to,  no  one  to  admire  them,  and 
when  he  had  the  mortifying  certainty  that  they  would  perish 
with  himself?. Man,  as  mr  as  his  improvement  m  knowledge  ia 
concerned,  is  essentially  a  social  being. 

Hence  it  is  of  the  greatest'  consequence  for  the  progress  of 
any  science  when  it  becomes  popular;  when  it  excites  the 
attention  of  a  great  number  of  individuals  ;  when  it  becomes  a 
general  object  of  study.  The  number  of  real  improvers  of  it, 
perhaps,  is  not  greatly  augmented ;  but  the  theatre  on  which 
they  act  is  greatly  enlarged,  A  greater  degree  of  emulation  is 
excited ;  a  more  energetic  activity  is  ensured.  Their  labours 
are  more  accurately  appreciated,  and  more  liberally  rewarded ; 
and  they  are  assured  of  that  reward  which  possesses  for  them 
the  greatest  of  all  charms  ;  they  are  raised  to  distinction  among 
dieir  contemporaries,  and  handed  down  to  posterity  with  immpr- 
taihaaocir. 

I  hai^  be^^induced  to  make  these  observations  from  the 
nature  of  the  work,  the  title  of  which  stands  at  the  liead  of  thi» 
article*  Its  object  is  not  to  enlarge  the  bounds  of  chemistry,  ,nor 
to  introdcu^axiy  new  views:  deduced  from  facts  already  known ; 
battorenderchemical  experiments  a  source  of  amusement,  and 
1te»  to  draw  ev«ii  the  idle  and  the  indolent  to  this  brilliant  and 
ftsomatmg  scieaoe.  19ie  intention  is  laudable,  and  we  Bincerely 
luqie-that  theiax^er  1ms  succeeded  in  his  object.  Tbe  ex^ 
pninieiit*  selected  axe  snfficiently  varied  and  striking  to 
QDWtitnte :  a'  ve^.  qmaaing  exercise  to'  young  men ;  whjile  they 
are  almost  dll  easily  performed,  as  neither,  costly  materials.. nor 
eapeBBive  mpparatus.  ate  required  for  them.  The  descriptions  of 
>lwm  am.  dukinct,  and.  moat  of  the  exnlanations  satis&ctory. 
ThKexperiments.  are  lOSiin  number ;  and  being  all  uiv?.<»mw&«^kA^ 
mtb^^each  othei*^  it.ia  impoasible  to  coinc^.  wrj  V^-^^ViisiKsa.  \«s 
&€  reader  excefotbw  tcaiucribiiutOQe  ot,\wo.oi  \Sa»CQ:\i^\^'w^  ^®^ 
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.  Eocper.  20.  A  colourless  Fluid,  wliich  acquires  a  blue  Coimr 
^%en  the  Bottle  contaiiiing  ii  is  opened,  and  which  becomes  limpid 
again  when  the  Bottle  is  closed. — Put  into  an  ounce  phial  a 
sup  of  copper,  previously  scraped  bright:  fill  up  the  phial  with 
liaiiidainmonia,  and  cork  it  air-tight.  No  apparent  change  will 
take  place ;  but  if  the.  bottle  be  left  open  wr  some  houjrs,  ,and 
then  be  closed,  a  solution  of  the  colour  is  effected,  which  is  abso- 
lutely colourless,  but  tiims  blue  on  re-opening  the  bottle,  begin- 
ning at  the  surface,  and  gradually  extending  downwards  through 
the  mass.  Again,  if  this  blue  solution  has  not  been  too  long 
exposed  to  the  air,  and  fresh  pieces  of  copper  be  put  in,  stoppiQg 
the  bottle  again,  the  solution  is  deprived  of  all  its  tinge,  and 
recovers  its  colour  only  hy  the  admission  of  the  air.  And  'this 
effect  may  be  produced  repeatedly.  '      ,  ' 

/Rationale. — Metallic  copper  is  not  acted  upon  by  licjoid 
8^QQiaonia>  but  is  soluble  in  this  fluid  when  oxidated.  This  oxida- 
tion is  effected  by  the  influence  of  oxygen  when  atmospherio.air 
18  adpltt^d.  :  Hence,  when  the  copper  is  no  further  oxidiuted 
,tban  is  necessary  for  solution,,  the  compound  is  colourless  ;'biit 
it  acquires  a  blue  colour  when  the  metal  is  oxidated  in^d  higbier 
degree.  It  is  also  obvious,  that  this  azure  colour  is  again 
destroyed  by  the  addition  of  more  copper  filings,  and  exclusion 
of  ^r,  as  the  newly  added  metal  deprives  that  which  was  con- 
tained in  the  solution  in  aHf  oxidated  state,  of  its  superabundance 
of  oxygen,  in  order  to  be  dissolved  also  in  the  liquid.  The  solu- 
.  tion  of  copper  in  ammonia,  at  a  minimum  of  oxidation,  is,  there- 
fore, colourless ;  but  if  the  metal  be  highly  oxidated,  the  solution 
h^  a  blue  colour.  * ; 

Axper.  21,.  To  prove  that  Water  is  contained  in  the  Air  of^  the 
Atmosphere,  even  during  th£  driest  WeaMer.-— Take  la  tea-spoojoi^ 
of  dry  miiriate  of  Ume^  acetate  of  potash^  ,or  sub-carbonat^  of 
jiotasii,  put  it  into  a  saucer  or  oth^r  vessel,  and  suffer  it  tp  b^ 
exposed  to  the  open  air  for  a  few  days.  The  dry  salt.wiljl.thi^ 
be  rendered  completely  liquid  by  the  ,watery  vapour  which  aliY^ys 
exists  in  the  atmosphere.  .  ■  i         i^  •*..;■> 

The  proportion  of  watery  vapour  existing  in.  the  atmo^liere 
varies  considerably,  principally  according  to  temperature.  .  W^hijp 
l|he  water  preserves  the  SM^rial  form,  me  aic.CQntaining.jit  is 

Sjirfectly  transparent;  even  in  this  state,  howeven,  itipa^,.]{;)e 
jsif^pyered  existing  in  it ;  but  when  the  vapou]f  is  conden$ijKVg,/t 
communicates  to  the  air  a  degree  of  opacity  firom  the  congj^ooo^ 
ration  of  the  particles  of  ^ water.  This,  according  to  the  ex£^nt 
to  which  it  nappens,  giyes  rise  to  Ihie  natural  appearance  of 
clouds,  imst,  aiid  rain.  ,     .    •     -  '>  ,u 

jErper..22.  To  write  luminous^  Characters. -^^niA  with  a  stick 
of  jmo^horias  on  a  board,  or  on  aHy.rough  surface :  the  chjara^- 
0i3i9'wS}  h^  lumin,(Ais  in  the  dark,  as  if  on  fire,  and' continue' ^^ 
ibiff^<Me  iitttt.   /HjiiB '  luminous  appeiiaiic'&^^™ 
d»ate  fMtiiig,  a/id  becomes  viaioVB  agaMi\TA\|Mi^^^^^    :  ^     .    ' 
'  «r/eftar»  im  ifWtten  Oil  a  daxk-coloxjtedL  i^^^t  ,^5:  ^^ 
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.  Ite  h^d  near  the  (ve,  the  character^  instantiy  inflame^  mi  e^ibit 
*a1>eavitifiil  phosphorescent  appearance, 

V  HaHonale. — This  effect  is  nothing  else  than  the  slow  combaa- 
,'tion  of  the  minute  abraded  particles  of  phospKorus, '^ffpcteiUqf 
(tiie  osygen  of  the  atmosphere.  _       ' 

N.  B.     Phosphorus    should  always  be  handled  with  the 

neaiiest  caution,  for  serious  bums  have  happened  ftpm  careles»- 
"ness  in  this  respect  to  persons  getting  BmaU  pieces  of  phospho- 

raW  under  their  nails.  It  is  best  to  place  the  phosphorus  in  a 
'(juill  or  glass  tube,  that  it  may  be  removed  from  the  hand  in  case 
\ii«houl(rtake  fire ;  a  bowl  of  water  should  also  be  near  at  hand. 

to  plunge  it  into  in  case  of  accidents. 

*»*  The  above  remarks  apply  to  the  first  edition  of  the  Chemi' — 
eal  Amnsement ;  but  such  has  been  the  rapid  sale  the  work  has 
eKperienced,  that  it  has  already  arrived  at  the  fourth  edition, 
^e  author  hB«  taken  advantage  of  this  circumstance,  and  mate- 
riaily  improved  it.  The  number  of  experiments  is  not  only 
increasea  fronj  103  to  147,  but  much  interesting  matter  comiectea 
villi  chemistry  in  general  has  been  likewise  added. 


Aeticle  X. 

Proceedings  of  Philosophical  Societies. 

IINNJEAN    SOCIETY. 

May  4. — A  paper,  by  Charles  Hamilton  Smith,  Esq,  A.  L,  S. 
.was  read,  entifJea  ""  Ooservations  on  some  Animals  of  America, 

.afiied  to  the  Genus  Antelope,"  accompanied  by  fieures. 

■   At  this  meeting  was  also  read,  "  Characters  oi  a  new  Genns 

bf  Coleopterous  Insects  of  the  Family  ByrrhidEe,"  by  W.  E. 

Leach,  M.D.F.L.S. 

".  June  1. — ^Was  read,  "  Descriptions  of  some  SheOs  found  in 

Canada,"  by  the  Rev.  Thomas  Rackett,  F.L.S. 

Afco  *'  Observations  on  some  migrating  Species  of  Sylvia," 
UyMr.  R.  Smith,  F.L.S. 

'^  .June  15. — Part  of  a  paper,  by  J,  Murray,  Esq.  was  read, 
'^tilled  "  Remarks  on  some  of  the  natural  Phenomena  arotu^ 
^Kplss,  and  on  Botany  considered  as  an  Auxihary  to  the  GeO- 

G£Ot.OGICAL   SOCIETY, 

3ifiiy  7. — The  "Description  ofthe  Valley  of  the  Ligovca,",by 
tiieHJoft.  W,  T.  H.  F,  Stracgways,  was  read.  ,  , 

J,^  Tbe  river  ligovca,  or  Doodorovca,  issues  from  the  lak^.Qopr 
jiorofl  which  is  about  15  miles  to  the  south-vrest  of  P&te.TOJ>K*^>" 
^t  a  sJiort  distance  from  this  lake,  it  \%  ex'gaaA.e.iSi^wa  ^***y;*^kr> 
bml  Rnallv  discbm-^es  itself  into  ihe  gd^lx  oi'^\iisi»&.»'i^'»!e^* 
jnspsAy  which  IS  daily  increasing  in.  ex^CTv^-    \xi.''Csift  Mi^'^'*^'^ 
0f  its  course,  the  bed  of  the  river  is  composfti  *>'S^'i^*'^"^^  . 
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which  forms  the  highest  parts  of  the  provinces  of  In^ria  and 
Esthonia,  and  aftetwirds  cuts  down  to  the  blue  clay  which  lies 
below:  between  the  hmestone  and  the  blue  clay  a  stratum  of 
dai'k-green  schist  is  interposed,  which  is  of  course  divided  'by 
the  cnannel.  Soon  after  the  river  has  left  the  second  lake>  it 
■runs  through  a  narrow  defile,  with  a  winding  course  ;  and  it  is 
here  that  it  passes  from  the  Ume  into  the  blue  clay';  but  its 
banks  in  this  place  are  covered  with  alarge  accumulation  of  gravel, 
which  prevents  the  junction  of  the  strata  from  being  accurately 
observed.  The  heights  on  the  west  side  of  the  valley  are  formed 
of  the  limestone,  and  are  intersected  by  some  small  streams, 
which  pass  through  deep  ravines,  the  sides  of  which  afford  a 
good  opportunity  of  examining  the  nature  of  the  rock  which 
composes  them,  and  especially  of  the  manner  in  which  the  lower 
beds  of  the  limestone  pass  into  the  upper  strata  of  the  green 
schist  on  which  they  rest.  As  the  successive  strata  of  the 
limestone  approach  the  schist,  they  acquire  a  green  colour; 
while  the  schist  itself  below  the  limestone  soon  becomes  almost 
perfectly  black.  This  schist  contains  large  masses  of  bitumi- 
nous limestone,  or  stinkstone ;  these  masses,  when  examined 
internally, '  are  found  to  possess  a  radiated  structure,  and  are 
white  at  the  centre.  The  fossils  of  the  limestone  are  principally 
brthoceratites  and  trilobites :  the  orthoceratites  are  very  large 
and  numerous.  The  hills  on  the  east  side  of  the  valley,  although 
of  equal  elevation  with  those  on  the  west,  are  less  steep,  and 
their  sides  are  more  covered,  and  have  no  chasms  in  them  ;  the 
hmestone  is  only  to  be  seen  at  their  insulated  summits.  These 
summits  consist  of  the  uppermost  beds  of  the  limestone,  which 
composes  an  elevated  table  land,  that  surrounds  the  valley  dii 
every  side  except  the  N.  This  limestone  does  not  present  the 
same  diversity  of  colours  with  that  on  the  river  Pulcovca,  which 
was  described  in  Mr.  Strangway's  former  paper :  it  is  more 
argillaceous,  and  has  probably,  from  this  cause,  preserved  its 
organic  remains  in  a  greater  state  of  perfection.  Its  colour  is  of 
a  yellowish-grey,  with  spots  of  green  earth. 

An  extract  from  a  letter  from  Mr.  D.  Scott  was  then  read.     It 
contains  an  account  of  some  marine  remains,   consisting   of 
cockles  and  other  shells  that  have  been  laid  bare  by  the  river 
Bramaputra,  near  the  north-east  frontier  of  Bengal.  The  circum- 
stance that  is  chiefly  worthy  of  notice  is,  that  the  bed  of  shells 
appears  to  extend  under  the  adjoining  hills,  which  of  c^ourse 
must  have  been  of  subsequent  formation.     The  Garton  hills, 
which  are  in  the  vicinity  of  Bramaputra,  are  of  two  formations  : 
the  first,  which  occasionally  rise  to  the  height  of  from  2000  to 
3000  feet,  consist  of  granite,  with  veins  of  quartz  and  felspar ; 
the  second,  which  rest  upon  these,  seem  to  have  been  deposited 
^ow  water,  as  their  strata  are  nearly  horizontal :  it  is  under  or 
through  one  of  these  latter  that  t\ie  be^  o?  ^^\^  ^^^%.ts  to 
extend.     These  hills  are  seldom  moxe  t\iMi  \b^  ot  m  fe^X.  vel 
oi^ight,  and  consist  "of  clay,  sand,  and  amdl  «\.q\i^^. 
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.  Mea/  21. — ^The  Secretary  gaye  notice  that  the  following  com-* 
munication  had  been  received  since  the  last  meeting :  *^  Obsei^ 
nations  on  the  geological  Relations  of  the  Environs  of  Torjbworth^ 
Gloucestershire  ;  and  of  the  Mendip  Range  in  Somersetshire^*^ 
Hccompanied  by  a  Map  and  Sections,  by  T.  Weaver,  -Esq^ 
M.R.LA.  M.W.S. 

A  paper,  by  the  Right  Hon.  Lord  Compton,  was  read,  contain  ^    . 
bxz  "  A  Description  of  the  Rocks  which  occur  along  a  Portion 
♦of  the  South  Coast  of  the  Isle  of  Mull." 

These,  which  are  called  the  CeDrsey  rocks,  and  consist  of  high 
precipices,  which  are  sometimes  close  to  the  sea,  and  at  other 
times  recede  alittle  from  it,  are  composed  almost  entirely  of  basaltic 
columns.  In  several  parts  they  are  intersected  by  w'hin  dykes^ 
of  which  there  are  three  that  are  very  remarkable;  they  are 
almost  120  feet  in  height,  and  varying  in  breadth  from  5-^  feet 
near  the  bottom  to  about  17  at  the  top ;  they  are  situated  near 
together ;  the  first  is  nearly  perpendicular,  but  the  other  two  are 
inclined  considerably  to  the  east.  The  basaltic  columns  which 
compose  the  shore  are,  in  some  places,  as  much  as  500  feet  ia 
height.  In  one  part,  a  group  of  these  columns  rises  in  an  insu* 
lated  form  out  of  the  sea  to  the  height  of  70  feet. 

There  are  two  very  remarkable  arched  rocks ;  one  of  the 
openings  is  about  60  feet  high,  and  between  60  and  60  wide ;  it 
is  formed  in  a  basaltic  rock  resting  on  green  sand,  and  does  not 
contain  any  fossils  ;  the  rock  itseli  is  from  110  to  120  feet  high, 
and  there  is  a  stratum  of  basaltic  columns  above  the  arch.  The 
other  arch  is  rather  higher,  but  considerably  smaller  in  its  other 
dimensions.  The  part  of  the  shore  to  which  the  arched  rocks 
are  attached  is  composed  of  lofty  basaltic  columns. 

The  author  states  that  in  different  parts  of  the  basalt  which 
forms  the  coast,  he  found  crystallized  carbonate  of  lime,  chalce- 
dony, quartz,  different  kinds  of  zeoUte  and  analcime,  as  well  as 
a  mineral  which  is  supposed  to  be  pitchstone. 

The  reading  of  Mr.  Taylor's  paper  "  On  the  Smelting  of  Tin 
Ores  in  Cornwall  and  Devonshire,"  was  begun. 

Jwie  4. — The  reading  of  Mr.  Taylor's  paper  "  On  the  Smelt* 
ing  of  Tin  Ores  in  Cornwall  and  Devonshire,"  was  concluded. 

The  author  observes  tliat  tin  pre  is  found  in  two  states,  in 
veins  accompanied  by  other  metals,  or  in  detached  fragments 
dispersed  through  alluvial  matter ;  they  are  known  by  the  names 
of  mine  tin  and  stream  tin  respectively.  Mine  tin  is  first  sub- 
jected to  the  process  of  dressing,  by  which  a  considerable  part 
of  the  extraneous  minerals,  as  well  as  the  earthy  matrix,  is  sepa- 
rated.  The  metal  produced  from  this  kind  of  ore  is  called 
block  tin,  and  is  less  pure  than  that  from  stream,  tin,  in  conse- 
quence of  some  remains  of  other  metalhc  substances,  of  which 
it  is  very  difficult  entirely  to  deprive  it.  Stt^^3ai\\\:LVkaa»\ssi  '^^^ 
metallic  ore  mixed  with  it,  except  occaa\oxksiScj  ^\\\SsR\«sBisSjtosi» 
iroBf-  This  fumiehes  the  grain  tiiv.o{'comxiv»i2f^% 
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'  ^IJQ:  dreeing  mine  pre^  it  is  neoesaary  to;h&ye  it  very  imiiutely 
pulverized^  in  consequence  of  its  being  60  intunately  dispersed 
throiugii  .the  matiix,  a  large  ipart  of  whichj  from  the  great  spefcific 

^pra¥it;f  of'>the  ore,  may  he  removed  by  washing.  I|  is  then 
smelted  in  the  common  reverberatory  funiaoey  mixed  with  Welsh, 
^saltaok  and  lime,  and  exposed  to  a  very  strong  heat^  so  as  ta 

jreduce  the  whole  to  a  state  of  perfect  fusion.  As  tin. ore 
consists  merely  i)f  an  oxi4e  mised  with  a  quantity  <^f  extraaeaas. 
matter^  the  only  objects  to  be  attended  to  in  smelting  are-  to 

^]»di^  th^  earthy  matter  to  a  state  of  perfect  fusion,  to  which 
the  lime  contributes,  and  to  remove  the  oxygen,  which  is  effected 
by  the  coal;  ^  The  produce  of  the  smelting  furnace  is  consider- 
ablyiimpiire^  and  the  metal  afterwards  goes  through  the  process 
of  refining :  this  consists  essentially  in  fusing  the  tin  at  Akxiv 
}ipat>  whicl)L  is  not  sufficient  to  melt  the  other  metals  with  which. 

.  it  is.  miiKed^^ 

-•::=  When  sufficiently  pure,  it  is:  ca$t  into  moulds,  and  is  sold  under 

.  the  name-  of.  block  tin.  ^  The  reduction  of  grain  tin  proceeds  fupoa 
a  differeojt. principle.  .  After  being  dres8ed>  it  is  carried  to  wnat 

^  is  called  t)te>blQwing  house,  in  which. the  metal  is  reduced  in  a 

\  Uast  furnace  by  means  of  chateoal.    The  blast  fumace-copsists 

.'  )OJf  a  ;oyJftndear >od^  ii;ott  4M:ahding<:  bn  its  end^  into  the  upper  part  or 

.  whiohttfa^  o^dand  chareoalfare  thrown;  thosblastisaanuttedlby 
a  ihol6:  near /the  bottom^!  and  the  metal^-asit  is  reduced,'  flows 
pvt  at:  another  hole  on  the  '•  opposite  side. ,  The  metal  which'  is 
4>btaitted  from  these,  fiimaces  is-fiirther  purified  by  having  pieces 

.4>f  charcoal  soakediih  water  throwil  into  iti  while  melted;  the. 

'Water  is  thus  rapidly  vdlati^ed,  and  as  it  .appeal^,  by  the. agita- 
tion which:  it  occasioias^  •  all  the  impurities .  are  carried  .t6  the 
surfdioei,  wheiie  they  are  easily  removed. 

;  /  The.' reaiding  of  Mr.  Weawer-s  paper,. /^  On  the  Geological 
isolations  of  the  Enyirons  of  Tortwortn,  and  the  Mendip  Range 

in  Somersetshire,"  was  begun, 

■f,  »    ■  .  ■ 

...    .      .       .ROYAJ.   AC^pZ^^^   pV    SCIENCES    AT   PARIS.    .,   :..  . 

All  AfMulym  of' the  Labomrs  of  the  Roml  'Academy  of  Sciences; 
'  '  during  the  Yi(&\m%\     ' 

;|ijLATHEMATicAL  Part.— By^^  M    le    Chevalier    I)elau^Ve> 

|;..,;.^_   ,/;."    ,..:"'  Perpetual  Secretary ;;■ 

,  .The  Marquis  de  Laplace  has  read  several  -  important  ^lapers- 

<  to  the^  A^d/Qmy,  containing  some  extremely  curious  develop* 

»ients  of  the  theories  which  he  demonstrated  in  bisiMeosdniqne 

•C61este.    The  author  has  given  some  extracts  of  them  intfae 

'Connaissance  des  .Temps ;  but  these  extracts.b^ing  only  intended 

fot/mathematicians  and  astronomers,  still  contain  a  multitude  of 

jTarmuJ^.  that  we  cannot  admit  in .  this  analy sis>  .  and '  for :  which^ 

according  tQ^ustonXj  we.  must  refer  tothfe  pipers  themselves^  ss 

n^e  counne  ourselves  in  this  place  to  exJaiVvt  oxJt^  ^^  <d!^^^i^ 
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.  theovems  and  the  most  important  conBequences«    The  title  of 
i  tke  tirst  paper  is  ^  "  Oiv  the  Rotation  of  the  Earth," 
^  ii  From  the  time  of  Hipparchus  tx)  the  present,  the  length  of  the 
ididjr  has  -not  changed  tne  hundredth  part  of  a  second.    The  a^dfr 
l€if>  the  dearth's  rotation  is  thus  as  invariable  in  relation  to  H^ 
'^laiace  ad^^the  quickness  of  the  rotation;  the  axis  always  answer- 
*'ing  td  the  same  points  of  the  earth,  the  most  exact  observations 
-^liaiW'  net  discovered  any  change  in  the  geographtcalr  latitude 
'  -^f 'ptaoeSrf  '  A  oentury  ago,  Cassmi  endeavoured  to  diemon^trate 
7ithi6"tnith,  but  he  did  not  dare  to  affirm  it  absolutely  J   He  only 
J«kn{j)y  stated,  that  if  any  variation  of  the  height  .of  the  pole 
lexii^bedy  it  must  be  extremely  small.    At  presenti  it  may  be 
-  A88ert]ed>  for  a  certainty,  that  the  earth  moves'  uniformly;  round  aa 
vooivariable  axis. 

.  I  •  Itis<knownihat^l  solid  bodies  have  three  principal  itectangu* 

lar  axes,  around  which  they  can  revolve  in  an  uniforiia  manner, 

'  Am '  aids-  of  rotation  remaining  at  rest.    Is  this  vevy  remarkable 

tiMjopcIrt;^  conpimon  to  bodies  which,  like  the  earth,  are  surrounded 

.tb^/ja*  fluid?  The  actions  of  the  sun  and  moon  influef|icb' the  figure 

-of  th«  sea^'  which^  by  these  means,  varies  incessantly.  '  Among 

^Ae'fowers  which  produce  the  phenotnena  of  thetid6S>  some  are 

'  variable  g ;  but  -  as  these   are   beyotid  e(»nparisoQ  ixit|ch^  tess 

V.IIUa&'tiiei'Centtifugal  forces  the  alterktioa  which  they  produce  4n 

<the){)idnaaikent  figure  of  the  eart^  i»  insensible.    'A  small  agita- 

^^ftidniib^ah  ocean/df  qui'cksilver,  if  it  Were  to  be  substituted  for 

^jouvtpresent  seass,'w6ul4  be  sufficient  io  spread  it  ovei^  il^'ten^es- 

Mltiaucdhtiiieiitj  ^  This  "welUkno^u' inferiority  of  the  density?  of  the 

jtea^i&ithe/^Qnsequ^nce  of  the  origiiial  fluidity  of  thfe  earth ;  for 

dLt  thaitimie  the  .heavie$t  strata  ^ere  enabled  to  settle  nearest  the 

centre.    Theoretical  considerations  unite  with  the*  experiiAents 

^mail^  op^n'the  petidulun^  to  show  that    ih  all  prpbalnhty,  iti  was 

'ja;  vfiky;  tvioleiitlieiat  which  rendered  all  the'  parts  of  me  eatlh 

originally  liquid.  .    . -.     -r    - 

'*  The  laws  of  mechanics  and  of  gravity  are,  therefore,  suffi- 
cient to  ^v^  a  firm  sta;te  of  6qUiIibriiim  to  the  sea,  vJliich  is  but 
J^fyQf \>»ligbtly  a»^<^  b^^  Its  gr.ayity>jwbiQh 

<^onstantly  tends  to  bring  it  back  to  aj^tate  of  equilibrium,  and 
its  specific  gravity  less  thau.that  of  tlje  earth,  both  necessjci|ry 
•^'(d^tefequtnce^  of  these  laws,''a]r^  the  tn^e  causes  which  ihaintlain 
it  in  its  limits,  and  hinder  ft  frbiii  sj)i'eading  itself  over  the  land, 
;^i9l{iah  is  ai  nepessl^'condttion  towards  the  preservatiot/of  oi^an- 
(fzdd' b^inoB.: )  i  The^  necessity  of  this  condition  inay  apbear •  to  6e 
Ma):sraffici^ti?eiason;  £Gir  its  existence,  but  these  kilids  of  explana- 
t<iion)  ought  to  be  banished  from  jiatural  philosophy,  as  th^ 
fvbidd  infallibly  hinder  its  process;    The  pihenomena  ought  to 
ifce*)«x)ttiflned  as  much  ^k  possible  to  the  laws  of  nature^  and  when 
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ing,  bymeana  of  induGtionand  calculation,  from  phenomena  to 
laws,  and  from  laws  to  the  powers  themselves/^ 

The  author  proceeds  from  these  researches  to  the  considera-^ 
tion  of-  the  motion  of  4he  system  constituted  by  the  earth  and 
moon.  He  shows  that^  neglecting  the  action  of  thesun,  the 
ascending  node  of  the  lunar  <»rbit  on  the  invaxiable  plane  of 'this 
system,. suways  coincides  with  the  d^cending  node  of  the  earth's 
equator^  and  that  these  nodes  have  an  uniform  retrograde 
motion,  the  planes  of  the  lunar  orbit  and  of  the  equator  preserve 
in^  the  same  constant  inclinations  upon  the  invariable  plane  of 
this  system. 

The  action  of  the  sun  modifies  the  preceding  results,  and 
impresses  such  motions  upon  the  nodes  of  the  lunar  orbit  and 
the  plane  of  the  maximum  of  the  areas,  that  the  two  planes 
always  meet. at  the  equatot ;  the  plane  of  the  maximum  of  the 
areas  dividing  the  angle  formed  by  the  equator  and  the  lunar 
orbit  into  two  angles,  the  sines  of  which  have  a  constant  ratio 
to  one  another.  The  retrograde  motion  of  the  nodes  of  the 
moon  combined  with  the  action  of  that  satellite  .upon  the  terres- 
trial spheroid  occasions  the  nutation ;  and  the  reaction  of  this 
spheroid  upon  the  moon,  produces  the  two  lunar  inequalities 
which  depend  on  the  fiattenmg  of  the  earth  at  the  poles.  These 
inequalities,  examined  by  Messrs.  Burg  and  Buckhardt,  by  some 
thousands  of  observations,  agree  in  giving  -j^-^  for  the  flattening 
of  the  earth,  which  differs  very  little  from-g-i^  or  -r^,  the  flatten- 
ing deduced  from  the  measurement  of  terrestrial  degrees.  "  But 
.  if,  on  the  one  hand,  the  irregularities  occurring  in  these  measiures 
are  considered  ;  and,  on  the  other  hand,  the  agreement  between 
the  two  lunar  inequalities,  and  also  the  immense  number  of 
observations  by  which  their  coefficients  have  been  determined, 
it  vnll  appear  that  thesainequalities  offer  the  surest  method  of 
determining  the  true  figure  of  the  earth." 

At  this  place  begin  the  analytical  calculations,  by  which  it  is 
proved  that  there  exists  in  every  spheroid  covered  with  a  fluid  a 
certain  axis  around  which  the  system  of  the  spheroid  and  the  fluid 
can  revolve  uniformly,  the  axis  of  rotation  remaining  invariable ; 
that  in  the  respective  motions  of  the  terrestrial  equator  and  of 
the  lunar  orbit,  the  two^planes  preserve  a  common  intersection, 
and  constant  inclinations  upon  the  invariable  plane,  and  that  this 
intersection  has  a  secular,  retrograde,  and  uniform  motion ; 
lastly,  that  the  inequahty  known  under  the  name  of  nutation 

fjroduces  a  correspondent  inequality  in  the  inclination  of  the 
unar  orbit  upon  the  ecUptic  by  means  of  the  reaction  of  the 
terrestrial  spheroid  upon  the  moon. 

The  second  memoir  is  entitled,  "  On  the  Influence  of  the 

fflreat  Inequalitjr  of  Jupiter  and  Saturn  on  the  Motions  of  the 

Sadies  composing  the  Solar  System."     This  great  inequahty, 

whose   period    is    nine    centuries,    afiDiowxil^  lo  owe-third  of 
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a  degree  for  Jupiter^  and  to  four-tfifths  of  a  degree  fojp' Saturn, 
and  affects  the  whde  system  througli  %he  action  bf  lihese  tWo 
large  masses.  Fortunately  the  coefficients  of  the  itlequalifi^s 
produced  by  this  cause  m  the  elements  of  the  planetai^  mcrtions 
sire  insensible  ^  they  only  amount  to  about  one  cetttesinnkid  second 
for  Mars  and  Uranus ;  to  six-tenths  of  a  second  for  the  earth  ; 
and  to  one  centesimal  second  for  the  moon.  A  more  sensible 
efiect  is  produced  upon  the  satellites  of  Jupiter.  In  this  case 
the  coefficients  are,  m  centesimal  seconds,  V^  for  the  ilM -satel- 
lite, 12*8''  for  the  second,  18-8'"  for  the  third,  and  44-3'^  fortite 
fourth.  Still  more  fortunately  the  motion  of  these  satelHtes  is  so 
rapid,  that  as  these  four  coefficients  are,  like  the  former  ones, 
fractions  of  a  degree,  and  not  of  time,  it  may  therefore  be  said 
that  these  inequalities  are  lost  in  the  uncertainties  of  obfierra- 
tions..  They  do  not  alter  in  the  least  the  remarkable  ratio  which 
exists  in  the  motions  of  the  first  three  sateUites. 

The  third  memoir  is  entitled,  "  On  the  Law  of  Gravity,  snp^ 
posing  the  terrestrial  Spheroid  was  homogeneous,  and  of  the 
same  jDensity  as  the  Sea." 

.  Upon  the  nypothesis  of  the  homogeneousness  of  the  terrestridl 
spheroid,  analysis  reduces  the  gravity  on  the  surface  of  the  sea 
to  a  very  simple  expression,  and  one  that  offers  a  remarkable 
result ;  ncunely,  that  if  the  sea  was  of  the  same  density  as  the 
spheroid,  the  force  of  gravity  on  its  surface  would  be  radepeii- 
dent  of  the  figure.  Taking  any  point  situated  either  on  the 
surface  of  the  sea, .  or  on  a  continent,  or  an  island,  the  force  df 
gravity  would  be  equal  to  a  constant  quantity,  plus  the  producft 
of  the  square  of  the  sine  of  the  latitude  by  five-fourths  df  the  rati6 
between  the  centrifugal  force  and  the  gravity  at  the  equator,^ 
minus  the  product  of  the  gravity  at  the  equator  by  half  the 
height  of  the  given  point  above  the  level  of  the  sea,  a  height 
which  might  be  determined  by  the  barometer ;  the  mean  radms 
of  the  earth  is  here  to  be  taken  as  unity. 

As  this  law  does  not  agree'  with  the  experiments  on  pendu- 
lums made  in  both  hemispheres,  the  hypothesis  of  the  homoge- 
neousness of  the  earth  is,  therefore,  shown  by  these  experiments 
to  be  false  :  at  the  same  time  they  prove, 

1 .  That  the  density  of  the  strata  of  the  terrestrial  spheroid 
increases  from  the  surface  to  the  centre. 

2.  That  these  strata  ^re  disposed  very  nearly  in  a  regular 
manner  round  the  centre  of  gravity  of  the  earth. 

3.  That  the  surface  of  this  spheroid,  covered  in  part  by  the 
sea,  has  a  figure  sUghtly  differing  fi-om  that  which,  if  it  were 
fluid,  it  would  assume  by  virtue  of  the  law  of  equilibrium. 

4.  That  the  depth  of  the  sea  is  but  a  small  firaction  of  the 
difference  between  the  two  axes  of  the  earth. 

6.  That  the  inequahties  on  the  surface^  o?  ^^i'fc  «w!fici>  ^aa^'^^ 
cttusee  which  occasion  them,  have*  verj  \\\^^  di^^XJck^ 
6,  That  the  whole  earth  was  ongmaSX^  ^xiAdi^ 
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'  These  restilts  of  calculation  and  experiment  appear  a?  thongb 
vth^6ti^t  to  be  considered  as  part  of  the  small  number  of  trtitba 
which  geology  aflTords  us.  , 

The  t^o  following  memoirs  of  M.  Poisson.  relate  also  to  t\yo 
fundamental  points  in  the  system  of  the  world,  which  cofdd  oply 
he  explained  by  the  most  subtle  analysis.  One  is  conceri;iing 
the  precession  oj  the  equinoxes,  the  other  treats  of  the  libration  of 
the  moon, 

.  "  The  theory  of  the  variation  of  arbitrary  constant  quantilies, 
in  questions  relating  to  mechanics,  h^  the  remarkable  advan- 
tage of  making  the  solution  of  the  two  principal  problems,  of 
physical  astronomy  to  depend  on  the  same  analysis,  and  to  be 
comprehended  in  the  same  formulee  ;  namely,  the  determinati'oa 
of  the  motion  of  a  planet  round  its  centre  of  gravity,  and  also  that 
of  the  motion  of  this  centre  round  the  sun.  In  a  former  memoir 
upon  this  theory,  and  in  applying  it  to  the  rotatory  motion  pf  the 
earth,  I  found,  to  express  the  differentials  of  the  two  elements 
.which  detetmine  the  position  of  the  equator,  some  formule, 
exactly  similar  to  those  relating  to  the  longitude  of  the  nodes, 
and  the  inclinations  of  the  planetary  orbits.  The  use  of  these 
formula^  iti  determining  the  secular  displacing  of  the  equator 
iaay  be  much  simplified  by  observing,  that  if  the  eai*tn  was 
covered  vrith  a  fluia  in  eqiiinbrio  upon  its  surface,  the  function 
.dependent  qn  the  periurbating  forces  which  these  formtdse  con^ 
tain  is  imm4^ately  reduced  to  a  converging  series  by  the  known 
flieory  of  the  attraction  of  spheroids.  Now  on  combining  this 
series  vrith  the  expressions  deduced  from  the  variation  of  oon^ 
fttant  qualities,  tnere  will  result  from  thence  • . .  .the  simplest 
ahdthe  ijibst  £rect  solution  of  the  problem  of  the  precession.' 
.  This  singular  phenomenon,  discovered  by  Hipparchus,  deter- 
mined more  exactly  by  the  Arabs,  arid  since  that  confirmed  by 
th^  observations  x)f  all  the  modem  astronomers,  remaned  linex- 
phundd  tmtil  the  time  of  Newton.  The  mechanism  of  it  had 
been  shown  by  Copernicus  ;  and  this  was  the  newest  and  most 
jngemous-part  of  his  famous  work,  on  the  Celestial  Revolutions « 
He  rendered  his  explanation  complex  by  unnecessarily  mixing 
with  it 'considerations,  which  were  totally  foreign  and  useless. 
From  these  it  was  freed  by  Kepler.  The  physical  causQ- 
remained  unknown .  Kepler's  hardy  imagination  was  stopped  by. 
a  difficulty  which  was  really  unsurmountable  at  that  tiine.  New-. 
ton  showed  that  according  to  the  law  of  gravity,  the  earth  ougM 
tor  be  flattened  at  the  p6les,  and  that  the  explanation  of.  the 

Srecesi^on^ which  had.  been  so  long  desired  resulted  .from  tliiig 
attehing.    All  the  great  geometncians   of  the  last  century 
endeavoured  to  bring  the  calculation  of  Nevyton  to  perfectioni 
IVJc  Poisson  has  no\v  redueed.  it  to  its  least  terms ;  bdt  nx>twijth- 
jtftaadiug'  all  these  simplifications,  the  demonstration  is  far  froa^r 
being  elemetitary :  it  will  always  depeud.irgow  di^^^  c.^^\3MioTVB, 
JSfBi pbehbinenon  bM  been  tfendetea'  ^etia\V>\e  i<i  tSoa  e^^  \yj  %. 
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T^iy  ingenious  machine,  but  this  cannot  dve  the  leaet  itlaa  of 
its  quantity.  Indeed  analysis  itself  only  shows  an  approxua»< 
tion  to  this  ;  and  for  a  long  time  there  will  be  only  astrotioauc^I 
observations  to  determine  the  motion  of  the  pcecession/nitk 
aiifficient  exactness. 

■'  On.  ike  Libration  of  the  Moon,  iy  M.  Potsion.-^"  Accord* 
ilig  to  the  laws  of  this  phenomenon,  discovered  by  H.  Cassioii 
and  confirmed  by  the  beautiful  calcidation  of  M.  I^graogef  the 
moop  rcYoIves  upon  her  axis  in  the  same  time  that  she  accom- 
plishes hec  mean  revolutionround  the  earth:  here^atorpceserves 
4  constant  inclination  upon  the  ecliptic,  and  the  descending 
node,  of  this  equator  coincides  yith  the  mean  ascending  ijiode  of 
the^imar  orbit.  M.  de  Laplace  proved  that  these  results,  are  not 
Qffeifted  either  by  the  secular  equation  of  the  mean  moti^ii  of*  the 
moon^'  nor  by  tne  secular  displacing  of  the  ecliptic ;  it  i^  alsQ 
CQit&in  that  they  are  not  altered  by  the  secidar  equation  that 
a^cts  ihe  mean  motion  of  the  moon's  node ;  but  thesa  results 
a^ee  only  with  the  mean  velocity  of  rotation,  and  with  a  mean 
state  of  t£e  lunar  equator ;  and  theory  shows  that  this  velocity  of 
rotation,  tlie  inclination  of  the  equator,,  and  the  distance  ot  it^ 
node  from  that  of  the  orbit,  are  subject  to  periodical  inequalitiesi 
whose  maxima  depend  upon  the  i;atio  among  the  nwtnentaof  the 
moon's  inertia.  M.  Lagrange  gave  the  expression  qf. fhe* priociT 
pal  inequalities  of  the  velocity  of  rotation;  spthat  iji.pi^er.tp 
render  the  theory  complete  there  remained  only  to  d,eteiiiaine  the ' 
inequalities  of  the  inclination  and  of  the  node,,  tw^  is  what^I 
^topose  to  determine,  by  taking  up  afresh  the  soliiiiQi^  of  .tne 
problem,  and  by  can^'hig  on  the  approximation  untQ|th|e  terms 
bfthe  second  order  in  respect  to  the  eleoteitts  of  the  Iupar,C>rbitK 
which  terms  contain  the  inequahties  in  question.  l^ha]l.cpo$Be 
idyself  to  giving  the  formulas  I  have  diBcOT^redj  apd  ehall 
oppress  the  details  of  the  calculations  which  lect  me  ,tQ..  theiQf 
ahd  which  are  only  a  development  of  the  Cfdcul^oo,  of  H^  La^ 

S^"g^-"  .  ■   '     ■';     J  .   .     ■     ', 

The  latter  end  of  tliis  paragraph  does  not  m,ean  thi^t  Dp 
ItirmulaB  are  to  be  found  in  the  memoir,  they  b^t^,:.on  tt|9 
eohtrary,  indispensable  to  show  the  changes  which  tajt^  pl^cs  i^ 
the  expressions  by  the  introduction  of  terms  of  the  secomo^lert' 
"ihfi  author  considers  successively  the.^^erent  in«(ivWilt^,:Qt 

.&e  longitude  of  the  node  :  the  second  is  known,., it  itii^bpui  q^ 
fi{ty-firth  part  of  the  mea^  inclination.    He  6hova|tlMit,taf  filSt 

-w^ss  than  a  twenty-seventh  part  of  the  same  indiQ^UoQ-  iWo 
similar  inequalities  are  to  be  found  in  the  df^tance  ;0f,tI)L9  nQde.QK 
tile  equator  from  that  of  the  orbit.  By  thesecpod,  t^.twA 
itodea  are  separated  from  one  another.by  mpre  than  a'.degi;^  J 
the  maximum  of  the  first  does  not  surpass  two,  degce^.. ,.  ,  ;    ■,' 

M.  Bouvard  found  that  the  distance  pf  thea^  .wdsA  i^^  *)?  .\ 
Mayer  found  it  to  be  4",  but  in  a  coti\t*(r(.-wM .   *%«  isSiiWSBS* 
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of  obaenration,  and  partly  to  the  inequalities  which  cause  the 
-variation  of  the  distance. 

The  au&or  then  endeaiwurs  to  find  the  influence  which  these 
diffierent  inequaUiies  may  have  on  the  longitude  and  latitude  of 
the  lunar  spots^  seen  from  the  centre  of  that  satellite.  He  givies 
an  analytical  expression  of  it,  which  must  be  compared  with 
cdraervations,  in  order  that  the  differences  between  the  momenta 
of  inertia  of  the  lunar  spheroid  may  be  found  from  it,  as  well  as 
the  two  constant  quantities  relative  to  the  spot  that  is  observed. 
This  comparison  is  assigned  to  AL  Nicollet,  and  he  proposesito 
pubUsh  the  results  as  soon  as  any  satisfactory  ones  have  been 
obtained. 

.  Upon  the  Application  of  Algebra  to  the  Theory  of  Numbers^ 
by  M.  Poinsot.-^n  this  memou-,  the  author  has  principally  in 
i^wa  demonstration  of  the  gene^  theorem  which^he  haV^Vim 
rdative  to  the  algebraical  elpression  of  the  imaginary  nZ.  of 
nmty,  with  some  remarkable  appUcations  which  he  had  indicated 
ixthi  preceding  researches  inSTalgeb™  ">d  the  theory  of  num. 
bers.  To  give  a  general  idea  of  this  theorem,  let  us  consider  the 
indeterminate  binomial  equation  j^*  —  ^l  ss  M  ji,  in  which  the 
second  term  Mp  esqaresses  any  multiple  of  a  prime  number  ii^ 
and  n  any  prime  exponent  that  is^a  (fivisor  of  (jp—  1)  in  order 
that  the  equation  may  have  n  roots  or  solntiona  in  whole  numbers 
inferior  to  p. 

The  author  shows  that  if  in  the  place  of  this  equation  there  be 
taken  the  determinate  binomial  equation  a*  —  1  ss  0,  and  it  is 
resolved,  the  algebraical  expression  of  its  roots  which,  except 
unity,  are  entirely  imagmary,  will  be  the  analytical  expression  cf 
the  difierent  whole  numbers  which  resolve  tne  equation  vt*  — -  1 
ss  Mp^  that  is  to  say,  by  adding  the  proper  multiples  of  ji  to 
the  numbers  which  are  under  the  radiccus  of  this  fonnula,  the 
inmginaiy  and  irrational  ones  will  disappear,  all  the  operations 
pointed  out  are  rendered  capable^  of  being  perfectly  executed, 
whole  numbers  which  resolve  the  proposition  will  be  obtained, 
end  thei  formula  will  only  express  mose  very  numbers. 

The  author  estaUishoi  this  theory  for  every  case  of  the  expoc- 

nent  91^  simple  or  compound^  prime  or  not,  with  (jp  —  1). 

•    When  the  emonent  n  is  an  exact?  divisor  of  {p  —   1)>  the 

equation  of  -*-  I  ss  M  p  has  always-^  roots  in  whole  numbm, 

as.  is- easily  to  be -deduced  from  the  famous  theorem  of  Fermat. 

But  ifn  does  not  divide  the  member  {p  «»  1),  the  equation-has 

only  a- single  root,  or  entire  solution,  winch  is  unity,  and^all^the 

«thjers(are 'always  impossible  or  irrational  quantities.    Neverthe- 

las8,'tiie  imaginai^formula,  vAich  expresses  the'iith  root  of  uiatf, 

is  sdll  the  analytical  expression  of  even  these  impossible  roots. 

This  exprssMon  is,  therefore,  as  perfect  as  those  of  imagiiiary 

.9Dantities  in  analysis ;  that  is  to  say,  it  may  be  employed,  with- 

out  amy  fear  in  analyms-;  and^  tf  by ^ii^  QOTdbAns^tLon  of  similar 

vaAwfi^  the iiTatioiuil'qaaalitie»  «bwydiin{P|^«CL^\» dj»tef^> 
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the  final  result  will  be  as  exacts  and  the  demonatratioiiiaa  well 
established,  as  if  these  irrational  values  had  not  been  employed. 
From  the  very  simple  analysis  of  the  author,  it  al^o  follows, 
that  if  the  general  formula  of  the  roots  of  unity  does  not  cpntain 
roiiicalsy  the  exponents  of  which  will  not  divide  (p  -"-1)^  then 
there  is  not,,  in  the  whcde  expression,  a  single  radical  whioh  i* 
not  related  to  an  exact  power  of  the  same  degree,  or  rather  to  a 
residual  of  that  power;  so  that,  by  the  restitution  of  certain 
multiples  of  p  to  these  residuals,  the  expression  will  become>  in 
all  its  parts,  commensurable  and  entire,  and  will  not  show  in  any 
pait  any  sign  of  an  impossible  operation. 

But  if  mere  are  found  in  the  formula  roots  which  are  not. 
divisors^  of  (p  -^  I),  there  will  be  in  it>  under  these  radicals^ 
number^  which  will  not  be  residuals  of  powers  of  the  same 
degree,  and  consequently  the  formula  will  contain  irrational 
quantities  which  can  never  be  reduced  tO/ entire  numbers  in 
respect  to  p.  But  these  irrational  qucmtities  may  be  exact 
powers  of  irrationals  of  the  same  form,  so  that  the.  raoioal  opera- 
tion that  is  pointed  out  can  be  executed ;  and  then,  in  the  addi« 
tion  of  these  similar  Vjalues,  the  incommensurables  are  destroyed 
of  themselves,,  and  the  formula  will  always  lead  with  equal^ 
pjrefcision  to  the  entire  roots  of- the  proposition,  when  this  equa^- 
tion  will  admit  such  roots. 

These  are  the  principal  points  of  this  remarkable  theorem^, 
i^hidi'  offers,  aS:  the  author  observes,  ther  first  and-  only,  example 
of  the  application  of  algebra  to  the  theory  of  numberSk 

M^.Pomsot  has-  examined  this  theorem  atiU  more  deeply^,  and 
epoplainedk  by  a  multitude  of  examples,  which  exhibit  a  numbec 
of  curious  theorems  concerning  the  residuals  of  the  .powers  of 
thesuperior  degrees^  He  also  atpplies  it  to  the:  determination 
o£  the*  primitive  roots  of  prime. numoera  ;  and  lastly,  he  eaLtfacts- 
fircna  it  some  general,  trutha  ini  respect  toi  algebra^-  which  w/em^ 
apparentiv  inqposuble  to  be  diaoovevdd  by  any  other  method.. 

As  ta  theresty  this  theonem.  of  the  binomial  equations:  extendai 
to  any  equationy  the-  algebraic  resolution  of  wliiah  shall  be 
esteemed  aa  known.  The  author  pointsi  out,  in  a  few  words,, 
this  general  demonstradoa  at  tlie  commencement  of  hia  memoir;: 
^bnt I  wished,^'  he  says,  ^' tostody  more partieukxly  the  bijiomial 
Q^uatioiia,  because  lliey  are,  as  it  were,  this  key  of  all  the  othens,, 
beqeasc^.  they  ^ne  are  able  to  show  ^e  intimato  nature>ofL£oetov:; 
Ibose  cemarkable  signs>  which  exhibittiie  essence  of.ai^hraby  that; 
ciquivxHaatien  dthe^difierent  senses  in  which'  ihey  mayjbc^twen^ 
iM^d  i^  employmentc  of  whkdiv.  in  die  chain,  of  mathematicali 
i;oasQBing^  eaduhits^  the  most  precise  difienoice  hetwiaen  aaaLysift 
wd' qfnmests.? 

^^  The  author  proposes  to  proceed  with  this  curious  approximaii^ 
tioA-of  algethra>  and  die  dieosy  of  numbers,  andtxi^WH^^Sc^s^'^cAk. 

ypmralpnnaiplai  of  aigebra,  pcopeAy  ^QA\al!i^&^>:i«:^'i^^ 
vAe  ampie;  craatdflatioa;  or  thieLOidBr,  ^Ht  lofL^ib^  TOBdoBaii.  ^w^s^ 
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«itioa  that  may  be  actaally  dbserved  between  many  objects^ 
which  wpears  to  ub,  he  says^  to  be  the  highest  point  of  abstrac* 
tion  ana  <generalization  to  which  science  is  permitted  to  ie 


An  Essay  upon  the  Integration  of  a  particular  Class  of  differ^ 
€Ktial  Equations,  and  An  Essay  upon  the  Integration  of  Equations 
with  partial  Differences  of- the  first  Order,  and  with  any  rf umber 
^  Variables,  by  M.  Cauchy. 

Note  by  the  author  concerning  the  latter  of  these  two  mem6in» 
Jan.  27, 1818, 

There  is  not  at  present  any  treatise  upon  the  integral  calcnlus 
in  which  a  method  has  been  given  of  completely  integrating 
equations  with  partial  differences  of  the  first  order,  whatever 
may  be  the  number  of  independent  variable  quantities.  Having 
attended  for  several  months  to  that  subject,  1  was  lucky  enou^ 
to  obtain  a  general  method  for  this  purpose.  But,  after  I  had 
finished  my  work,  I  learned  that  M.  JPfaff,  a  German  mathema- 
tician, ha4  obtained  the  integrals  of  the  above-mentioned 
equations.  As  this  is  one  of  the  most  important  questions  of  the 
integral  calculus,  and  as  the  method  of  M.  Pfttff  is  different  from 
my  own,  I  think  that  an  abridged  analysis  of  the  last  may  "he 
interesting  to  mathematicians.  I  shaU,  therefore,  explain  it'; 
and  in  order  to  facilitate  the  explanation,  shall  profit  oy  some 
remarks  made  by  M.  Coriolis,  civil  engineer,  and  of  some  other 
remarks  which  have  since  struck  me.  When  thus  simplified^ 
the  method  which  I  have  used  appears  to  me  to  fiimish  Uie 
simplest  solutions  that  can  be  given  of  the  proposed  question* 
The  following  considerations  wiS  allow  a  judgment  to  be  made 
of  it.' 

In  order  to  have  some  fixed  ideas  on  the  subject,  let  us  suppose 
the  equation  with  partial  differences  that  is  proposed  contains^ 
along  with  the  three  independent  variables,  x,  y,  z,  an  unknown 
funcUon,  u,  of  these  tlu^e  variables,  and  the  pmrtial  derivatives^ 
p,  9#  t*,  of  die  function,  u,  in  respect  to  the  same  variables. 

In  order  to  determine  exactly  the  value  of  u,  it  ill  not  suffix 
cient  to  know  that  the  given  equation  must  be  verified  with 
psurtial  differences.    It  win  be  moreover  necessary  to  add  some' 
condition,  for  example,  to  subject  the  function,  u,  to  receive  f6t' 
a  given  value,  x^  of  the  variable  quantity,  x,  a  certain  value  of  a 
fii^cticm  of  Uie  variable  quantities  y  and  t.    The  function  <3if ^jr 
and  z  here  meant,  which  may  be  chosen  at  pleasure,  is  the  oiw 
arbitrary  function  which  ought  to  be  contained  in  the  gemfrjg; 
integral  of  the  equation  with  partial  differences.    It  is,-  lA  oth^ ' 
respects,  easy,  by  means  of  prindpleB  which  are  abeadr  kil^Wfe' 
to  reduce  the  integration  of  tnis  equation  with  partial  dinenKides 
to  the  integration  of  five  differential  equations  between  tiie  six 
9uantitie8iy  x,  y,  z,  u,  q,  r,  consider^  as  functions  ef  a  si&^Mr^^ 
vuifMe;  and  the  whole  difficsulty  it  le&oAi^tcikncsNfirtiigm     ' 
Mui0.b^dQae  with  the  fire  ad^tcarj  cWftmSt. traMtficdo^ 
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duced  by  the  integration  of  these  five  diflfereniial  equalioaa.: 
Now  the  method  wbich  I  propose  consists  in  avoiding  the  intror 
duction  of  these  constant  quantities,  or  rather  in  supplying  the 
place  of  these  constant  quantities  by  particular  values,  attributed 
to  the  unknown  quantities  y,  z,  w,  q,  r,  and  in  integrating  the 
j&ve  differential  equations,  in  such  manner  that  for  a?  ='J?o>  ^® 

may  have  y  ^  y^,  %  =  »o>  «*  =  «o^  ?  =  ?o>  '^  -*"  To '  3^>V  *<^ 
designating  two  new  variables ;  u^  an  arbitrary  fimc'tion  oi  tnei« 

variables  themselves,-  similar  to  the  arbitrary  functic"*^  ^^V  *?7 
of «,  which  represent  the  value  of  m  for  x  -=•  x^\  and  jJ->>  ^>  ^^ 
'two  partial  derivates  of  u^  relative  to  y^  and  to  z^.  If,  in '  J^^^^ 
•  integral  equations  thus  obtained,  q  and  r  are  eliminatec  \  .^^^ 
vvill  remain  only  three  formuke,  the  system  of  which  ^  ^*"  rf 
projjer.to  represent  the  general  integral  of  the  equation  ™p 
partial  differences.  These  three  formulae  will  contain  the  van.  ^**^ 
quantities  x,  y^  Zy  u;  the  constant  quantity  r^,  the  two  n 
variable  quantities  yo,  Zq,  and  the  arbitrary  function  of  these  tie 
variable  quantities  represented  by  m^,  as  well  as  its  derivatives  Oi 
the  first  order  relative  to  y^  and  to  Zq.  It  is  not  until  the  arbi- 
trary function  in  question  has  been  fixed  that  by  eliminating  the 
new  variable  quantities  y^,  z^,  we  can  obtain  the  limited  equation 
which  determmes  u  in  a  function  of  rr,  y,  z. 

Nothing  hinders  us  from  preserving  in  the  calculation  the 
quantity /'.along  with  the  variable  quantities  x,  y,  z^tt,  q,  r,  if  it 
i^  observed  besides,  that  the  independent  variables,  t;  tf,  z,  tnay 
be  exchanged  for  one  another  relative  to  the  parts  which  they  ■ 
act,  the  following  rule  will  be  obtained  by  the  general  integral  . 
tion  of  an  equation  with  partial  differences  for  three  independent' 
variable  quantities,  and  even  for  any  number  whatever  of  variable  ■ 
uantities. 

Substitute,  according  to  the  ordinary  methods.,  in  the  place  of  - 
the' given  equation  with  partial  differences,  so  many'dinertntia!  \. 
equations  of  the  first  order  (minus  on'e)  as  it  contains  variable  ' 
quantities,  comprising  therein  the  independent  variations,  the:, 
unknown  function,  and  its  partial  derivatives.    The  independent 
variable  cjuantities  are  to  be  treated  symmetricaUy  inthe  difi^ren-  ' 
tial  equations,  one  of  which  may  be  supplied  by  the  e<]^ation 
witll  ^ven  partial  differences. 

This  bemg  done,  integrate  the  differential  equations  in  ques- 
tifmtxiBlativelv  to  all  the  variable  quantitieB  that  they  contain, 
Bettiii^-  out  from  certain  limits  which  you  consider  as  new  ' 
▼«^jyde  quantities,  subjected  to  the  same  relations  as  the  first. 
T^^i  id  tne  integral  equations  thus  obtained,  regard  oiie  of  the 
new.i|Ml|ependent  variable  quantities  as  being  veduced  to  a  con- 
stint  q^nantity,  and  the. others  as  what  ought  to  be  eliihinated, 
you  iydl  have  a  system  of  formaks  proper   to  represent  the 
senend  integral  of  the  equation  with  civen.  i^^xtvdL  ^aSSssieckStA^w  * 
Tli!eiia  foim^  wiU  contain  only  one  amtnir}  fvmOaan,  ^"wSScj^  -^^ 
putiMl.iEviaiaa8ofibe&mt  order  ;ihatia  to  i«j,^'iti«ti^«c«*^ 
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SK^t^r  ^bjich  coTTfBpQxidf  with  the  unknown  fraction,  and 
tB(ilich  lA  to  bei, looked  upon  as  an  arbitrary  function  of  those 
of  j^  new  ¥^Jl4bIe  quantities  which  ousht  to  be  eUminated. 
.  ;4-  Memoir  upon  the  Vibration  of  Elastic  Surfaces^  by  M. 
F9^rier• — ^^  The  smpUcation  of  mathematical  analysis  to  the 
stucjly  of  naturajl  phenomena  is  composed  of  two  distinct  parts. 
Tbe  first  consj^ts  in  expressing  all  the  physical  conditions  of  the 
question  by  means,  of  the  calculus;  the  second  consists  in  inte- 
gmting  ihe.difFereAtial  equations  obtained  by  this  means,  and  in 
deducing  the  complete  knowledge  of  the  phenomenon  in  questioa 
from  these  integrals.    This  memoir  belongs  to  the  second  branch 

of  the  application  of  analysis The  general  integrals  of  these 

equations  have  not  as  yet  been  obtained  ;  that  is  to  say,  of  those 
which  contain^  in  Umited  terms,  so  many  entirely  arbitrary 
functions,  as  the  order  and  nature  of  the  differential  equations 
aUow.  We  principally  endeavoured  to  discover  these  general 
ii^tegrals  under  a  form  which  would  be  proper  to  show  clearly 

-the  progress  and  laws  of  the  phenomena The  differential 

equation  of  the  movement  of  elastic  surfaces  was  not  known 
some  years  a^o,  when  the  attention  of  mathematicians  was 
attracted  to  mis  question  by  the  Institute.  At  that  time  this 
equation  was  drawn  up,  which  is  of  the  fourth  order,  and  differs 
entirely  from  that  of  flexible  surfaces.  But  it  was  necessaryto 
integrate  this  last  equation,  and  also  that  of  elastic  plates.  The 
principal  object  of  the  memoir  is  to  prove  that  the  general  inte- 
grals of  these  equations  are  expressed  by  definite  integrals,  by 
means  of  the  theorems  which  we  formerly  gave  in  our  Researches 
concerning  Heat.  If  it  be  considered  that  these  very  same 
theorems  serve  to  determine  the  laws  of  the  propagation  of  heat 
in  soUd  matter,  the  oscillations  of  strings,  and  flexible  or  elastic 
surfaces,. and  the  movement  of  waves  upon  tlie  surface  of  hquids, 
the  utility  and  extent  of  this  new  method  of  analysis  will  be 
acknowledged." 

The  author  then  gives  the  general  integrals  of  vibrating  sur- 
faces,.  whope  dimensions  are  infinite.  The  integral  of  the 
equation  of  elastic  plates,  developed  in  a  regul^ir  series  according 
to  the  powers  of  the  variable  quantities,  maybe  summed  up;  but 
the  expression  to  which  this  process  leads  cannot  be  used  for 
the  resolution  of  the  physical  question,  as  it  would  present  a 
function  which  is  very  simple  in  itself  under  an  extremely  com- 
plicated form. 

In  rendering  the  agitation  of  sonorous  bodies  sensible  to  the 
sight,  or  in  measuring  the  dui-ation  of  the  vibrations  by  the 
comparative  value  of  the  sounds  thus  produced,  the  results  which 
are  observed  always  coincide  with  those  which  arise  from  the 
particular  values ;  and  these  very  relations  are  now  confirmed  by 
the  examination  of  tlie  general  integrals. 
If  the  two  extremities  of  an  elastic  i^l«k.te  aie  supported  upon 
Sxed  obstacles,  the  movement  is  compo^e^L  o^  ^a.  T£L\ii\\xx^  ^i. 
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isobhronons  vibrationB;  whiichnm  cm  toge&er  wiflibtttinteiRgftet 
with  one  another;  tmt  the  relations  «iie  not  the  «ame  as  vS; 
flexible  stritigs :  the  octare,  tiie  twelfth,  the  aerenteendi,  Wb  tkdt 
heard.  This  resonance  dien  is  not  a  general  fact  serving  as  tbft 
fbnndation  of  the  laws  of  harmony.  According  to  the  8uppoid<L 
tions  which  may  be  made,  and  the  arbitrary  fdnctions  whicll 
may  be  introduced  into  the  calculation,  a  great  number  of  partial 
sotmds  may  be  suppressed  at  the  beginning.  Thus  in  H  tuM 
where  the  author  lays  down  all  the  circumstances,  the  sv^otdiU 
lulte  sound,  the  lesser  sharp,  will  occur  at  the  triple  octave  ofA^ 
second  major  of  the  principal  sound;  an  interval  which  is  looked 
upon  as  dissonant:  the  superior  sounds,  could  not  be  determined 
in  the  least. 

If  ah  extended  flexible  surface  of  a  r^tangular  figure,  the 
extremities  of  which  are  fixed,  is  considered,  the  movement  ma^jf 
be  resolved  into  a  multitude  of  partial  movements,  each  of  which 
is  expressed  by  a  particular  integral :  the  coefficients  of  the 
different  terms  are  Umited  integrals  easy  to  be  obtained,  the 
series  being  convergent;  the  subordinate  sounds  have  not  in 

feneral  any  commensurable  relation :  these  sounds  are  totally 
ifFerent  from  those  produced  by  an  elastic  surface  and  the 
monochord.  In  the  case  of  there  being  only  one  dimension^ 
the  flexible  body  is  sonorous,  the  harmony  is  pure  and  comjilete; 
but  as  soon  as  a  second  dimension  is  added,  all  harmony  ceases, 
and  there  is  nothing  but  a  confused  mixture  of  sounds,  only 
slightly  distant  from  each  other,  and  of  which  it  is  impossible  to 
discern  the  relation. 

If  the  surface  is  elastic,  the  equation,  instead  of  being  one  of 
the  second  order,  is  of  the  fourth.  The  subordinate  sounds  are 
to  one  another,  and  to  the  principal  sound,  as  one  number  tck 
another ;  and  it  is  upon  this  accoimt  that  elastic  surfaces  yield 
harmonious  sounds. 

If  constant  retarding  forces  are  made  to  enter  into  the  calcu- 
lation, the  tone  remains  the  same,  but  the  sound  weakens,  the 
motion  ceases,  or  mther  it  passes  into  the  neighbouring  bodies, 
and  is  propagated  in  them.  The  action  of  these  forces  rapidly 
destroys  the  accidental  efifect  of  the  initial  disposition,  taid  leaves 
only  the  efiect  of  the  proper  elasticity  and  the  figure  of  the  sono«  . " 
rous  body  in  action  for  some  time. 

If  the  elastic  surface,  being  of  a  very  small  thickness,  has  its  • 
other  dimensions  unlimited,  me  movement  is  propagated  rapidly 
along  the  whole  extent  of  the  surface ;  foldings  and  aimtdar  • 
furrows  are  formed,  which  recede  from  die  origin  of  the  motion. 
The  question  will  then  be  to  express  in  a  sin^e  formula  all  the 
variable  states  of  the  surface,  so  that  its  figure  at  any  instant  of 
tone  may  be  exactly  determined.    This  equation  contains,  under 
the  double  sign  of  definite  integration,  two  ^oaSfiws^  ^roi^Sis^fe' 
quantities  along  with  the  three  prmcVn^  ir^tvdb\e  cjosBstofe^*-^^^"" " 

p2  ^     ^ 
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.-^ptmiiif,  m^ex  the.aign is  the  produce  of  two  factors  ;  ^ote.of 
yhiojbb  IS  „an  arbitrasy.  fiu^otioa  ^ten  by  the  initial  Btaie ;  the 
second  if  a  tngonom^trical  ifunction  which  has  nothing  arbitrary 
m  it,. .  JWa  composition  of  the  integral  is  very  worthy  of  Tiotice^ 
Jb^ca^se  a.  great  number  of  physical  questions  lead  to  expressions 

Q^tfiesajjte  form ':'  ' 

, ,  Aj}i^\$i^.  separates  two  parts  of  the  phenomenon,  one  of  which 
5^  appi^Qtal,  and  the  other  constant.  The  first  must  beiegttrded 
a^  arbUrary.aDd  fortuitous;  it  varies  in  different  cases,  and 
the  p€;c^sary  effeot  of  time  is  to  diminish  or  destroy -it;. 
Ibut.  the.. second  arises  only  from  the  single  principle  of  elas- 
ticity,, .which  is.  preserved  auring  the  whole  time  of  the  motion^ 
and  is  no  ways  dependent  upon  the  initial  figure. 

.  ,The  final  state  at  which  the  syatem  necessarily  arrives  is  very 
simple,:  it  is  represented  by  the  trigonometrical  function  above- 
mentioned.  This  consequence  does  not  only  agree  with  the 
I>reseht  question  ;  it  is  applicable  to  very  different  phenomeaa^. 
the  conditions  of  which  are  expressed  by  integrals  of  the  saibe 
form. 

The  author  then  goes  on  to  the  laws  of  the  motion  of  the 
elastic  surface,  as  they  are  deduced  from  its  integral.  A  certain 
part  of  thesurface  being  at  first.forced  by  an  external  obstacle 
to  depart  from  its  equilibrium,  the  motion  commences  as  soon  as 
the  obstacle  is  removed.  The  parts  which  have  not  been 
removed  from  the  plane  of  the  equilibrium  speedily  participate 
in  the  oscillatory  motion,  which  is  immediately  propagated  far 
beyond  the  limits  of  the  original  displacement.  Three  diflfereiit 
parts  may  then  be  distinguished  in  the  elastic  place  :  one,  very 
near  the  origin,  has  already  ceased  to  oscillate ;  another,  which 
is  very  remote,  has  not  yet  received  any  sensible  a^it^ition ; ,  the 
second,  which  is  intermediate,  is  subjected  to  a  motion,  which  is.. 
Become  regular,  and  independent  ol  the  initial  slat^.  The  con- . 
centric  rings  which  are  foi*med  pass  alternately  above  and  below 
the  plane  of  equilibrium,  and  at  the  same  time  they  recede  fron^ 
one  another,  enlarge,  and  become  lower.  The  velocity  of  the 
summit,  of  each  ring  is  in  the  inverse  ratio  of  the  square  of  the 
time  elapsed  since  the  origin  of  the.  motion  ;  the  distance  from 
one  summit  to  the  next  is  proportional  to  this  square  root,  the 
depth  of  each  groove,  whether  positive  or  negative,  decreases  in. 
anii^verse  r^tio  of  the  time  elapsed.  '  '■ 

.l)he:.wthor  then  indicates  other  motions,  an  exact  idea; of 
i^hic))  cannot  be  given  without  the  use  of  analytical  fbrmuke;  la  •- 
Hq^  question  just  mentioned,  none  of  the  causes  which  influened' 
the  motion  has  been  neglected.  Analysis  represents,  at  the' 
sswetiime^  the  forces  which  determine  me  first  agitations,  andv 
tlfosa  lyiifich  diminish  by  deerees  the  int^isity^  until  they  reDNkr/i 
tb^  ,VPotiQn  perSecHw  insensible.  It  shows  how  the  initial  uttOtiMK' 
-^J^^JP^g^tmg  itselT  into  the  most  xems>tA  ^^xV.^  Wdifloifitelpl^t 
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aad  soon  ceases  16  be  obseirablel.  The:  same  results  t&k^  jpCetce 
in  the  apparent  motions  of  sonorous  strings.  Thi^  eflbct'i^ 
comparable  to  that  of  the  diffusion  of  heat  in  solid  miatt^r. 

"We  now  terminate  the  ticcotmt  of  oar  researched  on  the 
motion  of  elastic  surfaces.  They  furnish  new  proofs'  bf  the 
extent  of  that^athematical  analysis  whose  principal  object  is  the 
interpretation  of  natural  phenomena.  This  science  expresses,  in 
«im]^  forms,  the  most  complicated  natural  effects ;  it  shows  na 
those  which  subsist  far  from  us  at  immense  distances,  and  those 
which  will  only  be  accomplished  in  future  times,  or  which  have 
preceded  us  for  ages ;  it  determines  the  general  and  simple  law& 
which  regulate  all  the  motions  of  heat,  or  the  harmonious  oscil- 
lations of  sonorous  bodies,  and  discloses  to  us  secret  analogies 
l3etween  phenomena — aaalogies  which  apparently  must  for  ever 
have  escaped  our  experience.  This  science  is,  in  a  manner^ 
idestined  to  aid  our  instruments  and  our  senses ;  it  brings  the 
fitudy  of  nature  to  a  limited  number  of  primordial  observations, 
which  have  for  their  oWect  the  measuring  of  the  dimensions  or 
the  specific  qualities  of  bodies." 

{To  be  continued,) 
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SCIENTIFIC  INTELLIGENCE,   AND   NOTICES.  OF    SUBJECTS 

CONNECTED    WITH    SCIENCE. 

» 

I.  Volatility  of  Bismuth. 

M.  Chaudet  has  made  a  set  of  experiments  upon  the  fixity  of 
l>ismuth,  from  which  it  appears,  that  this  metal,  though  covered 
with  charcoal,  is  completely  volatilized  if  it  be  kept  for  a  suffi* 
cient  time  at  a  temperature  of  about  30°  Wedgewood. — (Ann* 
de  Chim.  et  de  Phys.  ix.  397.) 

II.  On  the  Alloy  of  Platinum  and  Lead.    By  Dr.  Clarke. 

(To  Dr.  Thomson.) 
DJBA.R  SIR,        Elsenham  HaU,  near  MUkap'e  8lm-iford,  Etaex^  Ju^  10,  ISlflL 

One  of  your  correspondents  mentions  the  astonishing  affinity 
•of  platinum  and  lead  at  no  very  exalte  temperature  before  nie 
cotnmon  blow-pipe.    I  think  this  desetves  more  of  yoitr  notitfe' 
tbfin  perhaps  you  have  hitherto  shown  it.    The  experiment  witli' 
these  metals-  is  one  of  the  most  striking  you  can  cohceiti^Y  biit:' 
YDii.m,u8t  make  it  cautiously,  or  you  wSl^  be  liable  to  hxire  ybttt* - 
hajBobi  very  much  burned*    If  you  take  two'  pieces  6f  lead-fiViE  ^ 
and'.pittfciiiunv^foil-  of'  equal  "dim^nsiottil)'  and  x^Vlk^fiXA.  \jq»^^^> 
a^tfi^sa  the  roll  .iiplon  cha*cod,*^A^«Kvt^  V!a!^^^^ 
candle  cautiously  towards  the  edges  oi  \Jaa  xcJiV^  ^^^iSoosj^.^ 


/ 

*tMt,  tb0tim«etib  wfiB  cotidMM  wkk  a  sort  "of  «exp]iofit»  ibree, 
«tirtteiin^  their  iiiiMed  paftkd^  off  the  chaicot!,  and  mikUMg 
Ii^t  cad  heat  in  a  T^'«arpriBmg  uMOiaer.  'tbes  there*  trifi 
4rttaiamiqpiM'thi6  diBKOtt  attm  bf  fiiHherturg- 

jiig*  the'flaine  tcywarib  it,  iril|  mdt  itito  a  hiefaly  tvani^MiMit 
<|A)bdb^  i»f  «  sapplsre  Mae  'colour;  >  Akoif  the  ^^Xmrnm  «iiid  teftl 
Se^ladetd  beeiAe  each  other,  a»  soon  ae  theftetinam  beMoMs 
i1m«^>  yoNcL  "vvyi  obeerre  a  beautiM  jihfjr  of  bhie  lidit  upenthe 
'SHlifti^  of  the  lead,  beeranae  higUy  imdeeoeiil  befoteilf  meilir. 
-  -  ^^^^eiy  tioly  yours, 

'■'•    '  •  '■■•     E.  D. -Ci.il BK«r;- 

IIL  S^eat  prodmsed  byJie  Goto  Blou>-pipe. 

Dr.  CSarke  late^f  m  his  lectttre  room  iit  Cambridge^  in  presence 
cf  die  students,  kept  above  half  an  ounce  of  platinum  in  a  boiling 
"State  before  the  gas  blow-pipe.  The  mass  when  cool  was 
ftebUely  weighed. 

IV.  Magnetic  Iron  Ore. 

A  fact  respecting .  the  n^agnetic  iron  .  ore  of  Succasunny, 
belonging  to  Governor  l)ickerson  of  New  Jersey,  is  stated  by 
Col.  GibEs  in  SiUiman's  Journal  c^Sqii^nce  (i.  89),  and  deserves, 
I  i^jiixik,  to  be  generally  known.    The  following. is  Col.  Gibbs's 

.  cwn  stajtement. 

'^ The  proprietor,  a  gentleman  of  distinguishedscience,  informed 
xne  of  a  singular  circumstance  attending  it,  which  was  too 
important  to  be  led  unnoticed.  The  mine  is  wrought  to  the 
depth  of  100  feet;  direction  of  the  bed,  north-east  and  south- 
west ;  inclination  nearly  .perpendicular.  The  ore  in  the  upper 
part  of  the  bed  is  magnetic,  and  has  polarity;  but  that  raised 
vom  the  bottom  hcusi  no  magnetism  at  first,  but  acquires  it  after 
it  has  been  some  time  expos^  to  the  influence  of  the  atmosphere.^' 

V.  On  Gatia^e  Veils.    By  Mr.  Murray. 

(To  Dr.  Thomson.) 
SI  R,  Landony  Jume  24»  1819. 

We  are  very  much  obliged  to  your  ingenious  correspondent 
Mr.  Bartlett,  for  his  su^estion  respecting  gauze  veils  considered 
te  preventives  of  contagion.  Three  winters  ago  I  found  great 
Tehef  from  usin^  a  piece  of  black  crape  before  niv  eyes,  in  a  snow 
«tonn>  and  I  pointed  out  this  circumstance  in  the  PhUosophical 
Magazine,  adverting  at  the  same  time  to  its  inq>ortanoe  to  Ae 
mariner  in  such  a  peril.  Beli,  in  his  Embassy  to  Ispahan,  found 
ihat  the  natives  of  l^e  country  through  which  he  passed  were  in 
the  habit  of  using  hair  cloth  to  pevent  their  eyes  being  injured 
hy  the  reflective  powers  of  the  snow. 

j4  itdsdkerchief  held  before  the  mouth,  &c.  in  lhe*%g«  which 
obtain  in  this  metropolis  certainly  ^avetL\A\W\iic<^eA»axit'Sensar 
^has  wiiicb  we  otherwise  expeTienca  fioivili)[i^\t  ^^^^« 
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In  going  io  TiiGoia^  I  used  a  siouiajr  g«Mrd  mtkadwntdge.ivbtb 
pawing  the  bcook.  flowing  ,&(Hn  the   ^'  Lsgo  di  I^Riiftfo^?^' the 

#dour  w which  ia  almofli'inMppoitabto*    r        >  "<.r;    .*  -^ 

«  The  vae  of  cn^pe,  '&e«  i&^enaentl^  td«  giuuxivthi^ey«(»tfi<»mtjdi^ 
pain  of  reflected  Ught,  and  the  ments  of  wkft,gKaBarHlith0«afi|»4^ 
.  lamp  for  xniners  depend  on  its  cooling  power^^  Tlp^  gauKe  ved 
in  tne  case  suggested  acting  as  a  screen  orfilter,  woidid*oi^)Qse 
the  passage  of  numid  air,  and  with  it  the  ^ments  of  oontagioiiy 
-w^MLtever  they  may  be.  I  found  that  bjreathing  oathe  riAg^  of 
Breguet's  metiillic  thermometer  moved  the  index  to  the  left  from 
zero  (marked  "  temp6r6")  to  15®  + ;  but  when  I  repeated  the 
experiment  through  a  silk  screen,  it  scarcely  reached  12^. 

I  have  the  honour  to  oe,  Sit^  >  < 
Your  most  humble  and  very  obedient  servant,   . « 

1 

VI.  Evolution  of  Carhuretted  Hydrogen  Gas  from  CoaU:. 

By  Mr.  Murray.  . 

Mr.  Longmire  ascribes  the  formation  of  carburetted  hydrogen^ ' 
in  mines  to  the  high  pressure  under  which  coal  was  fohn^d ;  and 
Sir  H.  Davy  reiterates  the  same  opinion.  This  assumption,  how- 

.  ever,  is  evidently  hypothetical.  Mr.  Hodgson  has  clearly  proved 
that  when  coal  is  broken  under  water,  catbtiretted  hydrogisn  is 
disengaged.  Now  it  is  a  well  known  fact,  that  this'  gas  obtains 
in  greatest  abundance  in  the  vicinity  of  diikes  which  kibritpt  the 
coal.  It  appears  to  me,  therefore,  very  evident,  that  these  dykes 
by  dislocation  of  the  strata  and  crumbling  the  coal;  for  we  know 

'that  this  is  palpably  the  fact  in  coal  connected  with ^iiMte,  are 
the  effective  cause  of  disengaging  the  fire-damp. 

VII.  Pm  of  Venereal  Sores. 

M.  Chevallier  has  pubhshed  the  result  of  a  set  of  experim^ts 
to  determine  the  constituents  of  the  pus  obtained  from  venereal 
sores.  We  are  afraid  that  such  experiments  are  not  likely  to  lead 
to  any  consequences  of  much  importance.  .  Pus,  in  all  probabi- 
lity, IS  of  the  same  nature  when  laudable,  whatever  has  occa- 
sioned the  abscess  from  which  it  was  extracted  ;  but  wtfen  the 
ulcers  are  ill-conditioned,  the  appearance  of  the  pus  is-  much 
altered,  and  its  constitution  in  all  probability  changed.  It  would 
be  a  material  point  to  determine  the  nature  of  this  alteration.  .  L 
suspect  from  the  facts  which  have  been  recorded'  by  obsermg 
surgeons,  that  in  certain  cases  ill-conditioned  pus  is  alkaiirie ; 
while  in  otiiers  it  is  acid.  The  pus  from  venereal  sores,  eape- 
•cially  when  the  constitution  has  been  broken  down  by  the 
excessive  use  of  mercury,  is  frequently  iU-conditioned,  and  it 
seems  to  be  always  more  or  less  alkaline,  and  the  alkah  is  always 
ammonia.  Its  smell  is  often  fetid,  and  one  NfouLd  WAkcsh^V^.^xk^ 
suspect  that  it  has  undergone  a  kind  o£  ^poLwSiafiSvyAi  ' 

Some  of  the  ulcers  from  wMch  tVi^  ip^  »\iXi\<Bi<iVA^>arj^^3»^^^ 
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i^, to  examination  waft'C&tFaeted)  were  ilUconditioned ;  while 
<4hers  were  well-conditionedi  -  The  first  contained  a  quantity  of 
micombined  ammonia;  while  no  free. alkali  could  be  detected  in 
th^.. others.  ...From  aniUUcoriditioned  ulcer,  he  extracted'  the 
fc^owiogi  aubstanoes :  ' 

Water, 
Ammonia, 
Albumen, 
*    l^atty  matter, 

BJuriates  of  potash,  soda,  and  ammonia, 
'  A  trace  of  sulphates,  .        - 

Osmazome, 
.         Gelatine. 

'He  says  that-  the  albumen  amounted  to  two-thirds  of  the 
whole  pus.  This  surely  is  inaccurate,  unless  he  weighed  thfe 
albumen  while  in  a  moist  state. 

The  following  were  the  ingredients  extracted  from  a  well- 
conditioned  Tenereal  ulcer : 


;■» 


/. 


/  •  ■ 
.  'i  » 


.    W.ater, 

.    ., .  :Alb.umen,  ...  ;.  m 

:  Fatty  matter, 

Munates  of  potash  and  soda ;  and  traces 
.   .,    of  muriate  of  ammoaia,  ...,■ 

:  Traces  of  sulphates, 
.    ,      Gelatine.    ; 

Thus  tVe  only  difference  between  the  two  was  the  presence  olf 
ammonia  in  iU-conditioned  pus,  and  its  absence  in  laudable  pus. 

I  sus^  ect  from  the  phenomena  that  if  scorbutic  ulcers  wqre 
examin<i  J,  the  pus  would  be  found  of  an  acid  nature ;  at  least  it 
is  difficult  to  explain  on  any  other  principle  the  wasting  of  bones, 
and  the  destruction  of  old  callosities,  which  perpetualfy  recur  ii 
thai  dreadftd  disease. 

(For  Chevallier's  experiments,  see  Joum^  de  Pharmacie^ 
April,.  1819,  p.  176.)  •         ' 

VlII.  Puhnonari/  Concretions,    By  Dr.  Prout. 

It  is,  I  beUeve,  the  common  opinion,  that  a  discharge  of  earthy 
coQcretions  from  the  lungs  indicates  a  tendency  to  pulmonaiy 
consumption.  This,  however,  appears  to  be  by  no  meana 
constantly  the  case,  I  know  a  gentleman,  80  years  of  age,  who^  > 
has  all  his  life  occasionally  cou^ed  up  such  concretions.  He  ia 
slightly . asthmatic,  but  by.  no  m^ans  phthisical;  and  Itistte 
knowaor  heard,  of  many  Buch  cases.  A  medical  friend  has  made 
the  samei  remark ;  fmd  fro^i.  his  observations^  has  been  >evet  led 
tp  form  the  opinion  that  ^ueh  persons  are  less  liable  toconsump*. 
t/on  thap  others.  How,  {^^x  this  may  h^  th»  c^^e,  I  do  not  know^. 
nor  do  J  pretend  to  know  the  ex8LCtiDQrf>i:)a\^»\»Xfe  o^xSa^Y^^^        '- 
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organs  wbich  leads  to  the  fonnation  of  fltfch  unnatural  ^obstanc^iip. 
These  concretions  .are  commonly  disehurged  enyelojped  in  mubiis 
during  a  violent  fit  of  coughing,  and  somefiiftes'acdoinptoiefd  by" 
blood,  but  frequently  not.  Indeed  heBmoptysis  abd  its  bonse^* 
quences  appear  to  constitute  the  great  danger  attending  them',  aid,' 
from  the  violence  of  the  imtation  they  produce,  sujeh  an  occur- 
rence is  not  unlikely  to  happen  in  plethoric  or  otterwise  pre- 
disposed individuals. 

The  following  case  will  illustrate  the  points  in  question.  A 
gentleman  about  30  years  of  age  was  sent  to  ngie  by  a  friend  a 
few  weeks  ago,  who  had  for  several  years  occasionally  coughed 
up  these  concretions.  His  general  health  appeared  to  be  good, 
and  he  assured  me  that  he  was  not  aware  thit  ne  had  any  disease 
of  his  lungs  whatever.  They  were  discharged  as  usual  with 
violent  coughing,  but  without  blood.  They  varied  in  size  fiom 
th^^t  of  :^  comiAQn  pin's  head  to  twice  or  thnce  that  magnitude, 
and  their  shape  and  surface  were  irregular  and  different.  Oft 
being  subjj^cted  to  analysis>  they  were  found  to  consist  chiefly 
of  phosphate  of  lime  with  some  carbonate  of  lime,  and  a  cement- 
ing animal  matter,  which  retained  the  size  and  sl^ape  of  the 
concretion  after  the  earthy  matter  had  been  removed  by  an  acid. 
Pulmonary  concretions  have  been  examined  by  different  chemists. 
Some  have  stated  their  composition  to  be  as  above,  while  others 
have  found  them  to  consist  entirely  of  phosphate  or  carbonate  of 
lime  united  to  an  animal  matter*  I  have  liever  seen  an  example 
of  either  of  these  instances,  and  strongly  suspedt  that  those 
chemists  who  have  asserted  them  to  consist  occasionally  solely 
of  C8grl)ona,te-of  Ume  have  suffered  themselves  to  be  mistaken./ 

IX.'  Harthy  Mass  discharged  from  a  Wen.    By  Dr.  Prout. 

.  This  bony  mass  was  discharged  by  ulceration  and  suppuration 
from  a  wen  situated  in , the  back  part  of  a  man^s  neck.    Wieu 
first  ^eparated^  it  was  exceedingly. fetid  and  heavy,  but  diivox^ 
nished  in  fetor  and  weight  as  it  lost  its  moisture.    Its^general 
shape  was.pval,  but  it  was  flattened  and  irregular  on  tne  side 
which  appears  to  have  been  that  next  the  body.    The  length,  of 
its  greatest  diameter  was  2\  inches,  of  its  lesser  diameter  l-J- 
inch,  or  when  taken  perpendicularly  to  the  flattened  side,  only 
one  inch.     It  weighed,  when  tolerably  dry,  580  grtSns.     In 
colour  and  general  appearance,   it  resembled  bohe ;   but  its 
intemftl  structure  was  different,  as  it  seemed  t6  be  made' up  of 
illMdefined  granular  masses,  the  interstices  of  which  were  mitA 
with  id  less  compact  substance.'  Hence  itcoiddbe  easily  brokenr:' 
Wheh  ^xpos^  to  heat^  it  burned  with  a  flame  as  if  it  contained' 
an;  odv  matter^  and  ■  after  being  burnt,  it  still  retained^  It*  "Aap^?/ 
though'  it  was  ^eryfrngHe;'   A  limtdl  fragmerit  l^bmitted  t6' 
aa^iijBis'gave  tJfce  following  aB  its  confttitueuta^  tVi^^^-^j^^^ 
which/ihowevei|,  from  ih.^  minfUter  quwod&l^  <>>^fet^\,^  ^t^., '^ 
tabe^^Msideved  as-appfoifiiai^ti^tofe.      •  ^"'^ '^ '         '^  *^"^^  ^'"^  ^ 


Ania»l  matter utfwAtet ...».  3&  '  < 

'    PbcMi^iftteoCKnui ...61' 

'     Cacbonate  of  lime  i«itiitmces  of  phosph^e 
'         and  caibonate  of  mBgDeaia 4 

'  .     iOq.         .,;, 

Human  boue  conslsta  of  cartilage,  Wood-yeBseU,  8te.  33'90 

"    Phosphate  of  lime ,;.._....:.:  6K04 

'  Carbonate  of  Hme  and  phosphate  Of  magneua 1746 

"Fluate  of  lime , '  SW 

'      Soda,  muriate  of  Boda-water,  8tc V^P- 

100-00 

Hence  it  appeared  tc  contain  a  larger  propoition  of  phosphate 

-  of  lime  and  h  less  proportion  of  caioonate  of  hme  thui '  human 
httae,  -die  bnatysis  of  which,  aceordiag  to  Beizelins,  i«  pheed 
^rith  it  by  way  of  contrast. 

■  This  bony  masB  is  now,  I  believe-,  in  the  mn«eimi  of  the  Ro^ 
CoHege- of  Surgeon*.      The   caae  ocwHred  to  my  &ieod   Dr. 

-  MiMaoQ,  and  is  rdatedin  ^e  AuialB  of  Medicine  and  Socgety, 
■»0t.i.piI2S. 

X.*  Oh  the  Gas  Blow-pipe.     By  Mr.  Leeson.    (With  a  Plate.) 
fTo  Dr.  ThmuMD.) 
JSIR.  NotUKgliian,  Ang.  1 1,  1819. 

Knowing  the  great  utility  that  the  gaseous  blow-pipe  possesses, 
and  the  advantage  it  would  prove  to  science  and  uie  arts,  were  it 
not  unhappily  counteracted  by  its  ^at  liabihty  to  explosion,  I 
kave  venCBsed  to  send  yon  a  descnplztxi  of  one  which  I  am  in 
.  hopes  wiU.  prevent  that  danger.  It  is,  you  will  see,  merelyan 
•noeaToar  to  imwove  upon  the  vaiions  ^ans  recommended  in 
irevr  voik,  which,  if  it  ia  found  to-  ansvper  the  pnrpose,  will 
nitly  Tcwaxd  n^  paina,  and  be,  perhaps,  of  some  service  to 
othctw. 

A  B^  fig.  6  (Plate  XCVI)j  is  a  box  having  a  division  in  it. 
Thedinaion  A  is  half  the  size  of  the  division  B,  and  is  intended 
to  craitain  the  ozj^en  gaa.  The  division  B  is  to  contaia  the 
hydrogen ;  both  whiob  sases:  must  be  intioduced  by  means  of 
'th«  ayrnige,  which  ia  to  ■&»  fixed  to  each  apartment,  and  which 
.  might,  to  save  time,  be  connected  by  a  cross  bar,  F,  ea  in  fig,  7  ; 
-co  are  two  tubes  to  convey  the  gases  from  each  aptvtment 
•whioh '  enter  one  common  tube  at  e,  and  then  pass  through  a 
piece  of  cane  at  d ;  e  is  a  stop-cocc  to  vegnlate  -the  quantity ; 
■  o-o  are  the  oondensiag  syringes.  Shouldthis  ocmtriTance  not  be 
ibougbt  sufficiently  sale,  two  more  pieces  of  cane  might  be 
,  Jatroaace<}  iato  the  pipes  c  c ;  oi  inateaidi  oi  *£k^%X,  «>-(&£  ^]^%e,Qioua 


person  might  contrive  two  valves  to  prevent  the  mixture  of  the 
gases  from  being  driven  backyand^ds^epafis^i^e  o£  the  fiam'^e, 
which  wonldi  in  my  opinion^  preclude  all  poss^^ih^rof^explosion.''^ 

•  ■ 

XI.  Larch  Tree  (Pinus  Larix). 

The  first  larch  trees  ever  seen  in  Scotland  were  sent  to  the 
Duke,  of  Athol  at  Dunkeld^  in  the  year  1738,  in  two  garden-ppots. 
Thay  came  from  Switzerland,  and  were  at  first  put  into' the 
sr^^iMhoase.  By  degrees,  it  was  discovered  that  llttey  could 
Bear  the  winter  m  Scotland  without  injury.  They '^i6re,  there- 
fore, .planted  in  the  Duke  of  Athol's  park  at  Diixikeld,  Very  near 
his  house.  There  they  may  be  stiQ  seen,  having  grown  in  the 
couree  of  81  years,  which  have  elapsed  since  they  were  planted, 
to  die  size  of  very  large  trees.  Their  circumference,  about  a 
foot  ftbove  the  groundy  is  nearty  18  feet ;-  and  at  the  height  of 
eight  feet,  the  circumference  is  nearly  14  feeL  Thus  in  81  y^trs 
they  have  produced  as  much  wood  as  an  oak  wotddinthe  course 
of  several  centuries.  From  these  two  parent  treea  have  sprung 
all  theiarohes  which  abound  so  much  in  Scotland* 

The  larch  tree  is  now  almost  every  where  preferred  lo  the 
Scctoir  fir,  which  it  has  in  a  ^at  measure  superseded^  It  'is(  a 
much  more  beautiful  tree  ;  it  vegetates  much  moreTssidlv;  is 
not  so  difficult  to  please  in  a  soil ;  and  is  at  least  as  haroy,  if 
ntii  more  so.  The  larch  wood  is  notinferior  to  th^.o^tbe  fir, 
and  the  bark,  is  purchased  by  the  tanner  for  about  half  the  price 
that  he  pays  for  oak-bark.  Trials  have  been  made  of  it  for 
ship-buiia^,  which  have  answered  Teiy  weU.  At  present,  there 
is  a  cutter  building  of  it  at  Perdi.     -  ^ 

XII,  Wood  m  Scoth'nd. 

Hie  reproaches  which  Dr.  Johnson  in  his  Journey  to  the 
Hebrides  threw  out  again^  Scotland  for  its  want  of  wood, 
though  perhaps  a  httle  exaggerated,  were  probaUv  not  very  far 
finom  the  truth.  That  country,  about  a  century  Wore,  had  been 
covered  with  old  wood  ;  which,  being  considered  by  thiQ  proprie- 
tors as  of  no  value,  was  allowed  to  mil  into  decay  without  any 
effi)rt  to  preserve  it;  while  the  introduction  of  sheep  effectually 
preventea  the  growth  of  young  wood.  Accordin^y  when. the 
old  trees  fell  down  from  a^e,  the  country  became  cj^uite  bare. 
But  the  reproaches  of  Dr.  Jolmson  turned  the  attention  of  iih^ 
Scottish  landlords  to  planting ;  and  in  many  parts  of  Scotland, 
particularly  in  Perthshire,  the  defect  of  which  Dr.  Johnsott  qom- 
^ained  lias  been  completely  removed.  The  two  greatest 
pbjitera  of  trees  in  that  county,  and  perhaps  in  Scotland^  are  the ' 
Duke  of  Athol  and  the  Barl  of  Breadalbane.  Eadi;  of  these 
^noUemen^  I  have  been  informed,  has  planted  at  le«&t^Q{^^$::^S^ 
of  tiees»  ■    •      ■  i         .     ^ .  » • 

♦  ^y  the  direction  of  the  iabes,  c  c,  tlic  gasei^\\V^tiw%oti^  wiS«^*^V'^^^ 
be  more  completely  mixe4»  \ 
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Astronomical,  Magnetical,  and  Meteorological  ObservaiionSm 

By  Col.  Beaufoy,  F.R.S. 

Bushel/  Heathy  near  Stanmore. 

Latitude  510  sV  42''  North.    Longitude  West  id  time  V  ^O'lf. 


Astronomical  Observations. 

Jnly  1.    Bihe^ion  of  Jupiter*s  fonrth  ( ISh   16'  21"  ,  Mean  Time  at  Bushcy. 

lis  -       -  -  . 
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Magnetical  Observations,  1819.  — 

Variation 
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OA       fiO 

54 
24 

1     25 
1     20 

24    44 

24'  42 

41 

43 

0      *9»9        <&-x      «#« 

8    35     24    32 

7    40 

24    36    01 

*'   55 

8    40 

24    31 

58 

1    .20 

24    44 

19 

7    30 

24    '3^   ,2T 

26 

8    40 

24    32 

25 

1     25 

24    42 

02 

7    35 

24    34    44 

£7 

8    40 

24    32 

09 

''1     25 

24    42 

33 

r    40 

24  ,  ^4    56 

28 

,.&    40 

24    34 

06 

1     15 

24    41 

38 

7    85 

24  '^9  .59 

29 

8    40 

24    29 

02 

I     15 

24    42 

03 

T    45 

24    36    33 

•       80 

a  ^ 

24    33 

58 

1     26 

24    At 

52 

'7    SO 

24    34'   32 

■:^-^   il 

rft  >t40 

24    31 

'29 

'1    .15 

24    41 

44 

t 

T    35 

24    '35    08 

Mean  for 

|ff* 

24    32 

31 

I    (22 

• 

24    42 

1 

12 

7    iO 

1      .w   »     • 

24^35    31 

1 

WlBiJ 
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Met coroiagical  Obnefvalions. 


MoMh. 

Tin- 

1:.      Barom. 

Ther. 

HyS- 

Wind. 

Velocily 

Weatlier. 

Sli'<. 

Julj 

Inchfs. 

Feet. 

Mnta 

...  ss-see 

56" 

48^' 

vrsvr 

Ftnc  ' 

47i 

Noon 

...    89-387 

59 

38 

WNW 

CloDdy 

61 

E*en 

...    SB-400 

» 

4a 

WNW 

Fine 

Uh 

Morn 

...  s9-*es 

58 

50 

8W 

■ 

{''ine, 

*1 

Nom 

...   99-^95 

00 

58 

SW 

Rain 

aa 

...   89'34g 

57 

90 

RW 

R£,« 

(set 

Morn 

Ndoti 

...   89-^58 

61 

wsw 

■ 

CJpirfy 

ai 

...   S9-S6S 

69 

45 

8W 

Pine 

71 

Even 

...   S9-S87 

55 

66 

ssw 

Cloudy 

J  57 

Mara 

...   S9S46 

53 

SEby  S 

aoudy 

4/ 

WlWD 

...   89-»l6 

78 

41 

Var. 

Tlrnnder 

79» 

Bfen 

...    39  400 

70 

43'  ' 

SW  by  S 

Fine 

Mora 

...   89-403 

68 

5J 

WSW 

Fine 

s 

Nann 

...    S9-4a2 

77 

43 

Vnr. 

Fine 

78 

Evea 

...    89-416 

69 

56 

HbyW 

TbBoAar 

iso 

Mom 

...    SB-504 

03 

NE 

RBin 

G 

Noon 

...   89498 

68 

55 

ENE 

Sliowory 

BT 

Even 

...    29-503 

60 

7a 

NNW 

Rain 

lil 

Morn 

...    89-700 

60 

NWbyN 

Cloudy 

7 

N<^n 

...    E9-7Sa 

47 

NE 

Cloudy 

10 

Ey^ 

...    29-715 

66 

49 

NE 

Very«Be 

f68. 

Morn 

...    29-585 

60 

7S 

Nby  W 

RttHI 

*■■ 

Noun 

...    29-557 

65 

51 

NlijW 

CioUily 
Clou/y 

875 

Evei. 

...    89-543 

64 

53 

WbyS 

'  a.>4 

.Vrara 

...    S9-6S4 

5S 

6i 

WSIV 

Cloudy 

9 

Noon 

...    B9-fi58 

0 

45 

WSW 

Fine 

69 

Even 

...    89-7r8 

! 

ii 

-WNW 

Fine 

Jso 

Miirn 

...   89-888 

.50 

W 

■ 

FlM 

10 

Noon 

66^ 

EYen 

'.'.'.  2s~m 

60 

50 

%?NW 

Cloudy 

I  Mi 

Mora 

...    89-634 

do 

55 

NW  b;  N 

Cloudy 

11 

Noon 

...   89'642 

65 

47 

NW 

Clondy 

07 

Even 

I  59 

Morn 

...    89-896 

66 

G4 

NW 

Fine 

J8 

Noon 

...    2»-665 

'71 

51 

NW 

. 

Clondy 

79i 

Evan 

...    29-785 

65 

oO 

NH 

Fine 

J574 

Mara 

...    29-741 

63 

53 

NNE 

Clondy  ■ 

J3 

NqoB 

...    89-740 

6S 

46 

NNE 

Oloody 

8Si 

Even 

...    89-789 

61 

53  ■ 

NNE 

Clondy 

J  61 

Mam 

...    a9-78l 

59 

48 

NEhyN 

Fine 

14 

Noon 

...    89-700 

M 

44 

NE 

Clondy  ■ 

6T 

Even 

...    S9-a40 

69 

53 

NE 

Fine 

I&4 

Morn 

...    89-505 

B6 

58 

NE 

imTOla 

IS 

Noon 

...   89.581 

60 

50 

NB 

Fine 

67'    ' 

E<ta 

...    89-586 

58 

53 

NNB 

Verv  fin« 

(sai 

Mora 

...    29-567 

36 

55 

NE 

Clondy 

16 

fJoop 

...    29-5G7 

66 

51 

piliyE 

Cloudy 

'68i 

Even 

...    89-561 

68 

M 

NNE 

Fine 

I  55 

n) 

Morn 

...    89-580 

6i 

51 

WNW 

Cloudy 

Noon 

...   29-580 

68 

45 

WNW 

Cloudy 

704 

Evan 

...   29-000 

6S 

53 

Citlni 

Cloudy 

?-w* 

Mora 

...    89-568 

65 

57 

SWby  W 

Cloudy 

iB< 

Noon 

...    89-500 

48 

SWbyW 

Fine 

V^" 

Even 

...    29-43* 

64 

53 

SSW      \                \^v™. 

Meleorologiaii  Observetiont  coniimied. 


Month. 

Tim 

e.       Barom. 

Tlier. 

%«. 

Wind. 

Velocity. 

Wealher, 

Si.'i. 

Jul 

llChn. 

ttel. 

( 

Morn 

...    E98I5 

6SO 

540 

S 

Fine 

5T 

.    iO 

Noon 

...    39-136 

78 

53 

SW 

Very  fine 

78i 

E»CQ 

...    29038 

64 

54 

SSE 

Rain 

!59 

Morn 

...    88-879 

54 

63 

Cloody 

20 

Noan 

...    M-8T4 

78 

42 

asE 

Clondy 

,'H 

■  51 

Even 

Ua<D 

...    89-503 

58 

83 

N 

Kain 

«1. 

...     S9-145 

T6 

N 

Rain 

6T 

Eiea 

...    89.889 

55 

T3 

NNW 

Cloody 

■«i 

Mora 

...    S9-5IS 

58 

55 

NNW 

Fine 

Sffi 

NOOD 

...    39-579 

64 

45 

NWbyN 

Fine 

66i 

Even 

...    W-618 

61 

49 

SW 

Very  fine 

I  58 

Morn 

...    SB-lOO 

61 

51 

w 

Veryflnr 

83. 

No.n 

...    39-115 

69 

35 

V«r. 

Very  fine 

78 

Bmu 

J59J 

Morn 

...    29-753 

67 

53 

Nby  W 

Fine 

24 

NOOD 

...    S9-758 

75 

NE 

Fine 

T8i 

Gvra 

...    S9-790 

69 

48 

£ 

Pi« 

I^H 

1 

Morn 

...    39-663 

65 

50 

£ 

Very  fine 

85^ 

Mima 

...  ae-650 

74 

39 

B 

VeryBne 

74J 

(. 

E.en 

...    89-600 

6T 

44 

E8E 

;55f 

1 

Mora 

...    S9-S03 

68 

49 

HE 

Fine 

as\ 

NODD 

...    ^9-610 

78 

30 

Vat. 

VcryfiUf 

74 

Btcd 

...    89-643 

67 

55 

E 

Veryfiai 

!  54 

Morn 

...    89-700 

59 

62 

NE 

Clondy 

ST' 

Sooa 

...    89-705 

69 

45 

NE 

Finr' 

-  51 

Even 

...    S9T05 

G4 

45 

NNE 

Hne 

Morn 

...    ge'750 

68 

5S 

N£ 

Fine 

33' 

Moon 

...    89-759 

69 

49 

NE 

Fire 

72 

Even 

...    89-760 

63 

54 

NE 

Fine 

[55 

Mora 

...    89-780 

61 

60 

NE 

Clondy 

B». 

Noon 

...    89700 

75 

3L 

NE 

Fine' 

"4 

Even 

...    89-679 

£ 

Veryfinf 

J56i: 

Morn 

...    89-660 

65 

56 

NNE 

Veryflnr 

SO 

Noon 

...    29-655 

Tfl 

89 

E 

Verjen. 

T9|. 
[594 

Even 

...    g9-65S 

TO 

33 

ENE 

Very  fine 

1 

Morn 

■■-     89600 

.68 

54 

NNE 

Cle/r 

s\) 

Noon 

...    89-573 

T6 

33 

NNE 

Xori.  rt.». 

BOi 

I 

Eveu 

...    89-570 

69 

40 

Eb;S 

Fine 

Rain,  by  the  pluvjametcr,  between  noon  the  let  of  July 
and  noon  the  Ist  of  August,  1-514  inch.  Evaporation  doiiiig 
the  same  period  4-03  inches. 
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Bakoxeter. 

Ta&«H 

JIETER. 

1'fv" 

1819. 

Wind. 

Mai. 

Mia. 

Max. 

MlE. ' 

E«p. 

Rain. 

7th  Mo. 

July    I 

N     W 

29'.92 

29-8S 

65 

47 

__ 

59 

2 

S      W 

29-92 

29-87 

70 

58 



a 

3 

S      W 

29-87 

29  82 

80 

51 

36 

67 

4 

Var. 

2985 

29- 3L' 

86 

59 

8 

63 

5 

N     W 

29'96 

29' 85 

S5 

58 

29 

6S 

6 

N     W 

30*18 

29'96 

74 

56 

52 

6S 

7 

N     W 

30-18 

30-06 

81 

55 

_ 

7 

67 

0 

8 

N     W 

30-12 

3001 

69 

53 

3 

78 

9 

N     W 

30' 1 7 

30-1 A 

73 

48 

_ 

67 

10 

N     W 

30' 15 

30-12 

73 

31 

44 

61 

1] 

N     W 

30-12 

30-12 

70 

60 

63 

12JN    W 

3018 

30-12 

75 

57 

63 

13|N      E 

30-18 

30-18 

72 

46 



63 

11 

N      E 

30-18 

30-09 

7* 

53 

40 

65 

I 

15 

N      E 

30-09 

30-08 

72 

52 

67 

16 

N       E 

30-08 

3007 

78 

46 



64 

17 

N     W 

3007 

30'04 

77 

57 

29 

_ 

60 

18 

W 

30W 

2972 

77 

56 

63 

19 

s    w 

2972 

29-29 

78 

59 

_ 

23 

61 

20 

s    w 

29-45 

29-27 

81 

51 

_ 

50 

67 

21  N     W 

29'96 

29-45 

64 

47 

50 

70 

22N     W 

30- i6 

29-96 

70 

42 

60 

■23'NNW 

30'21 

30-16 

82 

50 

__ 

58 

• 

24.NNW 

30-21 

30-13 

85 

52 

40 

58 

25' S        E 

30-13 

30-07 

79 

47 

54 

26;N      E 

3017 

30-13 

79 

47 



57 

27 

N 

30-20 

30-17 

77 

56 

43 

65 

28 

N       E 

30-19 

3017 

78 

52 

65 

29 

N       E;30-17 

30-13 

81 

53 



65 

SO 

N       E  30-13 

300S 

84 

57 

54 

57 

> 

31 

N       E30*05 

30-02 

85 

56 

15 

57 

30-21 

29-27 

s6 

42 

3-60 

1-45 

63 

Tbe  obseiT&liDnB  Id  each  liae  of  the  table  apply  to  a  period  of  ttieatj-fun 
hoDn.begiiiaiDg  at  9  A.  M.  on  tbe  daj  indicated  in  the  finl  c<A>m»\.    tw  bKis. 
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REMARKS. 

Sixth Montk.^^1.  Fine.  2.  Fine,  a.m. :  cloudy,  p.m.:  rain.  3.  Fine:  Can^u- 
Jus,  4.  Fine:  Cumulus^  Cirrocumulus.  5.  j^'ine:  Cirrus,  6.  Rainy:  some 
thunder.  7.  Cloudy  and  fine.  8.  Cloudy:  some  rain.  9.  Morning  overcast: 
fine,  'with  Cirrus^  p.m.  10.  Cloudy.  11.  Clouds  in  various  modifications: 
evening  overcast.  12.  Cloudy  :  wind  NE  p.  m.  IS — 17.  Fine.  18.  Fine : 
evening  overcast.  19.  Fine  day:. rain  in  the  night.  20.  Morning  fine:  noon 
overcast:  wind  to  NW:  rainy  night.  21.  Overcast:  windy:  cold  air.  22.  Clear 
morning:  Cirrus,  Cirrocumulus,  23—28.  Fine.  29,'  Overcast:  fine,  p.m.: 
CirruSf  Cirrocumulut.    SO.  Cumulus,  Cirrus.    31.  Fine, 

RESULTS. 

Winds:  N,  1 ;  NE,  9  ;  SE,  1 ;  SW,  4;  W,  1 J  NW,  14. 

Barometer:  Mean  heights  (the   extremes  are  at  the  foot  of  the 

table) : 

Forthemonth 30*051  inches. 

For  the  lunar  period  (begiuQing  with  the  day  of  the 

third  quarter,  and  including  the  observations  of 

'     the  last  table) 29*992 

For  12  days,  with  the  moon  in  south  declination 

(ending  with  the  12th  inst.) 30*016 

For  15  days,  with  the  moon  in  north  declination 

(ending  27th  inst.) 29998 

Thermometer :  Mean  heights  (the  extremes  are  at  the  foot  of  the 

table) : 
Forthemonth.... 64-66o 

■ 

For  31  days  with  the  sun  in  Cancer 63*84 

Hygrometer :    Mean  for  the  month  at  9,  a.  m 63 

Evaporation  for  the  month... 3*80  laches. 

Rain.. 1'45 

The  rain  appears  to  have  fallen  chiefly  about  New  and  Full  Moon,  and  io  nearly 
equal  proportions  to  each.  This  is  the  sum  of  products  afforded  by  a  gauge  placed 
about  eight  feet  above  the  ground :  another  on  the  ground  gave  1*60  inch,  and  this 
will  be  employed  in  future.  The  character  of  the  month  was  decidedly  tlHit  of 
fine  weather.  A  previous  cloudy  season  having  kept  tlie  sky  obscured  at  nighty  a 
splendid  comet,  which  must  have  been  for  several  days  near  enough  to  us  to  bt 
visible,  disclosed  the  secret  of  its  presence  on  the  night  of  the  3d,  and  was  scared^ 
afterwards  seen  In  this  neighbourhood  to  greater  advantage  than  at  this  Its  ini 
a^fcanwce. 


;• 
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Article  L 

On  the  Oxides  and  Salts  of  Mercury.    By  Mr.  Donovan. 

Paet  I. 

XHE  combinations  of  mercury,  whether  regarded  as  having  been 
the  cause  of  a  revolution  in  medicine  or  in  chemistry,  are  enti- 
tied  to  the  highest  consideration.  Indeed  their  value  seems  to 
have  been  duly  Appreciated.  The  number  of  inquirers  is  consi- 
derable, but  the  results  of  their  investigations  are  so  different, 
that  the  subject  is  still  involved  in  perplexity. 

Chemists  have  differed  as  to  the  number  of  mercurial  oxides, 
as  well  as  to  the  ratio  of  their  elements.  It  is  the  principal 
design  of  the  present  inquiry,  first,  to  ascertain  the  constitution 
of  the  two  oxides  that  have  been  universally  admitted ;  and  next 
,to  discover  whether  or  not  there  be  any  others. 

The  diversity  of  opinion  with  regard  to  the  ratio  of  oxygen  in 
the  oxides  will  appear  by  the  following  table : 


BocrluMHFe. ».... 

Kirwao 

Lavoisier.. 

Cbft|lt8l 

BtllpQAO 

'Wcozel 

Foiireroy,  and  Thenard 

Davy 

Cbeaeviz 

Zaboaili^«.»  4^  •»«•#«•  . 
Braamcamp     and    Si 
47ffWra  OfifR  ......./    92-50 

Sehtnm /    WfO 


06*15 
97-60 
96-16 
96-20 
89-SO 
95-00 


./    92-50 
./    9M0l 


300 
2-SO 
S*S4 
S'80 
10-70 
MP 

7'50 
8-80 


90*78 
92-80 
93-00 
9000 


92-60 
92-70 
8500 
90:j90 

90-00 
9%*6d 


9-87 

7-40 

700 

10-00 


7-40 

7*30 

1500 

lO'jOO 


One  hundred  parti 
of  metal  take  up 
of  oxygen. 

Black 


oxide. 


8-1.0 
2-35 
4-00 
3-94 
11-98 
M6 


oxide. 


10-00 
8-00 
7-58 


8*00 
7-8r 
17-60 
IMCh' 
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843  Mr.  Donovan  on  the  [Oct. 

..  In,  examining  the  number  of  the  oxides  of  mercury^  it  iv;a3 
liecess^iy  to  have  some  standard  analysis  of  the  black  and  red 
to  compare  with  those  contained  in  the  salts.  As  from  the  great 
difference  of  the  foregoing  statements,  I  coulfl  not  determine 
which  to  adopt ;  and  as  there  are  circmnstances  in  obtaining  tha 
black  oxide,  which,  not  being  hitherto  known,  were  not  attended 
to,  I  thought  it  adviseable  to  go  through  the  analysis  of  the  black 
a^d  red  oxides  as  a  preliminary  step.  What  these  circumstanc^es 
are  will  appear  from  the  following  section. 

Sect.  I.-^ Action  of  the  pure  Alkalies  and  Alkaline  Earths  on  the 
•  Salts  of  Mercury. 

1.  With  a  view  of  obtaining  black  oxide  of  mercury,  I  treated 
calomel  in  different  ways,  with  solution  of  pure  potash,  such  as 

.  boiUng,  trituration.  See.  and  in  this  way  obtained  oxides  differing 
in  the  intensity  of  their  shade.  When  a  large  quantity  of  calomd 

'  was  triturated  with  small  quantities  of  solution  of  potash,  until 
further  additions  came  off  strongly  alkahne,  a  powder  of  a  dark 
olive  colour  was  obtained.  * 

2.  When  muriatic  acid  was  digested  on  this  powder,  it  became 
greyish-white.  When  the  liquid  part  was  filtejed  off,  and  poJir 
ash  added  to  it,  a  bright  yellow  powder  was  precipitated.  Wnen 
the  greyish-white  DO wdei;  remaining  on  the  filter  was  treated 
with  potash,  it  afforded  a  black  powder.  When  this  black 
powder  was  digested  with  muriatic  acid  as  before,  the  filtered 
(solution  afforded  no  yellow  precipitate  with  potash. 

3.  Thus  the  oxide  contained  in  calomel  had  been  resolved  intp 
a  black  and  a  yellow  portion.  From  this,  it  appeared  that  this 
oxide  is  intermediate  between  the. black  and  the  peroxide ;  and. 
hence  it  would  follow  that  calomel  is  a  muriate  of  the  deutoxide, 
and  that  the  true  protomuriate  would  be  the  greyish-white 
powder.  Accordingly  when  this  powder  was  subhmed,  a  large 
qu£mtity  of  metaUic  mercury  was  obtained  along  with  a  muriate 
which  afforded  black  and  yellow  oxide  Uke  calomel.  But  these 
inferences  are  only  apparently  true,  as  will  appear. 

4.  These  processes  being  repeated  a  number  of  times,  the 
same  results  were  sometimes  obtained,  but  often  they  were  quite, 
different.  At  length  it  appeared  that  the  manner  of  using  the^. 
alkali  was  the  cause  of  tne  difference.  When  a  very  smaU 
quantity  of  calomel  (about  10  gr.)  was  well  triturated  with  a  lUtl(^ 
water,  and  afterwards  with  a  Targe  quantity  of  alkaline  solution,' 
poured  on  at  one  dash,  an  intensely  black  oxide  was  Reduced, 
which>  when  digested  with  muriatic  acid,  afforded  no  yellow 
oxide  to  it.  When  a  small  quantity  of  calomel  was  triturated 
with  successive  small  portions  of  alkaline  solution,  the  oxide, 
separated  was  grey,  and  gave  ahttle  yellow  oxide  to  muriatic  aoid... 

But  when  the  quantity  of  calomel  was  great,  and  successive 
portionB,  of  alkaline  solution  small,  .t]heie^\]i\\w^o^d«^^ 
«  ^reat  quantity  of  yellow  oxide  mixed  vjiihm'aic^iL,  ^xA\kKi\R.^\^ 
colour  was  olive  green.     In  certain  c^i^e^  «!^o,  \  ^wx\A>^«X\s^ 
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boiling  alkaline  Bolutioa  on  calomel,  the  filtered  soltiiion'  oh 
cooling  let  fall  a  yellow  oxide.  These  were  the  circumstances  of 
the  three  different  results. 

6.  From  a  variety  of  considerations,  to  be  detailed  liereafter^ 
it  appeared  that  the  black  powder  is  the  real  oxide  contained  in 
calomel ;  and  hence  as  the  green  oxide  is  a  mixture  of  the  black 
and  yellow,  the  additional  dose  of  oxygen  must  be  derived  from 
another  portion  of  the  black.  But  as  there  is  no  known  inter- 
mediate degree  between  the  black  *oxide  and  the  metal,  I  con^ 
eluded  that  a  portion  must  have  been  reduced  to  the  met^lUe 
state.  On  submitting  some  of  the  powder  to  the  microscope,  I 
observed  innumerable  minute  globules  ;  and  these  could  be 
collected  into  one  by  triturating  the  powder,  when  perfectly  dry, 
in  a  mortar.  By  the  same  management  both  thef  grey  and  olack 
powder  (4)  afforded  metallic  mercury.  In  many  cases,  the 
quantity  of  mercury  was  alike :  the  average  was  about  25  per 
cent. 

6.  The  experiments  were  repeated  in  various  ways  bn  the 
muriate,  nitrate, '  sulphate,  and  acetate  of  mercuiy,  the  metal  , 
being  in  the  first  degree  of  oxidation  in  each.  With  these  salts, 
the  solutions  of  potash,  soda,  ammonia,  and  lime,  were  used :  in 
all  cases' the  mercury  was  in  part  reduced  to  the  metallic  state ; 
and  in  no  case  could  I  obtain  a  pure  black  oxide. 

7.  Hence  the  whole  of  the  preceding  amounts  to  this,  that 
pure  alkaline  substances  not  only  deprive  the  protosalts  of 
mercury  of  their  acid,  but  also  their  bases  of  a  part  of  their 
oxygen;  and  this  portioi^  of  oxygen,  in  some  cases,  unites  with 
the  remaining  portion  of  the  oxide,  and  when  the  quantity  is  very  ' 
small  passes  into  new  combinations.  What  these  combinations 
are  I  have  not  been  able  to  determine.  It  is  easy  to  conceive 
that  the  minute  quantity  of  oxygen  belonging  to  a  few  grains  of 
metal  might  elude  detection.  It  appears,  therefore,  that  the 
oxide  as  usually  obtained  is  not  the  protoxide,  but  contains  either 
peroxide,  or  metal,  or  both ;  and  hence  that  the  analysis  given 
of  this  substance  must  want  precision. 

8.  To  ascertain  whether  alkalies  decompose  the  oxide  con* 
tained  in  the  oxygenized  salts  of  mercury,  f  dissolved  different 
poiticms  of  pure  red  oxide  in  dilute  nitric,  sulphuric,  and  muriatic 
acids.  The  oxide  precipitated  from  each  by  a  large  quantity  of 
potash  was  found  to  be  unchanged.  /^ 

II.  Analysis  of  the  Protoxide  and  Peroxide  of  Mercury, 

'  9.  From  the  last  section,  it  appears  that  pure  black  oxide  of 
mercury  is  not  obtained  by  the  usual  process  of  decomposition : 
cither  the  resulting  oxide  will  contain  metallic  mercury,  or  part, 
will  be  brought  to  the  state  of  peroxide ;    while  mercury  vs^   ' 
Deduced ;  and  as  this  portion,  on  accovmi  oi  \V%  ^"^e.^^.^  ^c»?r^>. 
occupies  the  lowest  stratum^  thete  is\vexice  ^ai  \s5MW^'^^5»^*f^'^ 

Q  2 
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tion  of  the  oxygen,  although  the  absolute  quantity  may  remain^ 
the  same.  In  tne  fonner  case,  the  ratio  of  oxygen  afforded  by 
analysis  would  be  too  small;  in  the  latter,  unless  the  whole 
product  of  the  decomposition  were  employed,  the  ratio  of  oxygen 
would  be  too  large. 

10.  By  long  continued  agitation,  in  Boerhaave's  mode,  the 
iBercuiy  isjpartly  oxidized,  but  a  great  portion  is  only  minutely 
divided.  From  such  a  powder  as  this,  I)r.  Priestly  obtained  a 
large  quantity  of  metaUic  mercury.  Beside  that,  if  the  mercury 
be  pure,  agitation  has  but  Uttle  effect  in  oxidating  it.  This  is, 
therefore,  a  bad  mode  of  forming  this  oxide. 

11.  I  endeavoured  to  obtain  pm*e  black  oxide  by  triturating 
mercury  with  syrup ;  but  after  continued  trituration  of  60  gr.  of 
die  metal  for  40  hours,  I  obtained  54  gr.  of  unaltered  metal : 
lience  there  were  but  6  gr.  oxidized. 

12.  After  various  attempts  to  procure  black  oxide  fit  for 
analysis,  I  was  obliged  to  proceed  in  the  following  manner. 
About  six  grains  of  calomel  were  triturated  well  with  a  little 
water,  and  a  quantity  of  solution  of  pure  potash  was  dashed  at 
once  over  it  during  brisk  trituration.  This  process  was  repeated 
several  times,  wim  new  portions  of  calomel,  until  a  sufficiency 
of  oxide  was  obtained.  This  powder  did  not  contain  a  particle 
of  red  oxide.  It  was  extremely  well  dried  in  the  shade,  and 
triturated  until  it  would  give  out  no  more  globules  of  mercury. 
Tliere  might  be,  perhaps,  a  few  grains  of  metal  still  concealed, 
but  the  quantity  must  have  been  too  small  to  influence  the  result 
of  the  analysis.  The  globules  were  easily  collected  into  one, 
and  separated. 

13.  Fifty  grains  of  this  oxide  were  introduced  into  a  green 

S^  iss  tube,  10  inches  lone,  and  j.  diameter,  sealed  at  one  end. 
e  part  of  the  tube  which  contained  the  oxide  was  gradually 
heated  to  redness  in  a  charcoal  fire.  A  quantity  of  mercury 
sublimed,  but  a  portion  of  it  at  that  high  temperature,  unitea 
with  the  oxygen  present,  and  formed  red  oxide.  By  means  of 
a  polished  iron  scraper  nicely  adapted  to  the  cylindricity  of  the 
tube,  I  scraped  down  to  the  bottom  every  thing  that  had  aub- 
bmed,  and  introduced  a  capillary  tube,  by  means  of  which  the 
large  tube  was  filled  with  hydrogen.  The  end  of  the  large  tube 
was  again  heated  to  redness,  and  when  cold,  the  same  process 
was  repeated  with  the  scraper,  and  the  tube  again  filled  witl^ 
hydrogen.  The  third  heating  had  reduced  the  oxide  completely,, 
but  a  white  powder  remained  which  was  not  metallic ;  it  was 
probably  abraded  from  the  mortar  during  the  trituration.  The 
oxide  employed  in  the  analysis,  I  found,  hy  a  previous  experi- 
ment, to  contain  water.  The  result  of  toe  analysis  was  as 
follows:    Mercury,  47*48;  oxygen,  1*96;  water,  0*31;  earthy 

residiie,  0*25.     Therefore,  deaucting  the  two  latter  ingiedient«> 

tbe  analysis  of  the  black  oxide  wi^  \>e 
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Mercury. 96-04 

Oxygen 396 

100-00 

14.  To  discover  thjB  composition  of  the  red  oxide,  I  made  use 
of  that  prepared  by  heat  alon^,  commonly  called  calcined 
mercury :  60  grains  of  this  Were  introduced  into  a  green,  glcuss 
tube,  hke  the  former,  and  the  end  of  the  tube  was  gradually 
heated  to  redness,  and  maintained  so  until  the  decomposition 
was  complete.  There  was  no  trace  of  water,  the  mercury  came 
over  easily,  and  was  quite  bright,  ^and-  there  was  n6  need  of 
filling  the  tube  with  hydrogen,  or  of  a  second  heating.  THiB 
mercury,  when  collected,  weighed  ^  gr, ;  there  were  minute 
grains  of  some  foreign  bodjr  weighing  -f-^  gr,  which,  being 
deducted  from  the  original  oxide,  gives  its  anafysis  as  foUows ; 

Mercury 92-76 

Oxygen 7*26     . 

100-00 

15.  From  these  analyses^  it  would  appear  that  100  parts  of 
mercory  take  up  to  form  black  oxide,  4*12 ;  and  to  form  red 
oxide,  7-82.  My  estimate  of  the  red  oxide  agrees  very  nearfy 
wiUi  the  analyses  of  Kirwan,  Lavoisier,  Fourcroy,  Thenardi 
Davy,  and  Sefetrom ;  but  the  four  latter  rate  the  oxygen  in  th^ 
black  oxide  lower,  it  being  just  half  of  what  enters  into  the  red. 
These  philosophers,  however,  used  a  black  oxide  which  con- 
tained a  metallic  mercury,  and  I  separated  that  portion  from 
mine :  hence  the  difference,  probably.  My  analysis  of  the  black 
oxide,  being  not  exactly  coincident  with  the  doctrine  of  definite 
proportions,  may  be  thought  inaccurate.  'The  difference,  how- 
ever, is  not  great :  if  the  red  consist  of  7*82  for  every  100  of 
mercury,  the  black  would  consist  of  3-91 ;  whereas  I  rate  it  at 
4-12 — a  difference  of  about  ^-th  of  a  grain;  and  notwithstanding 
the  smallness  of  this  discordance,  I  could  not,  although  the 
experiments  were  o£ten  repeated,  bring  out  any  other  result. 

III.  On  certain  Properties  of  the  Mercurial  Oxides. 

Previously  to  entering  on  the  constitution  of  the  salts  of  nier- 
cury,  it  will  be  expement  to  state  certain  properties  of  the 
oxides,  a  knowledge  of  which  is  necessary  to  avoid  errors  thaj 
otherwise  we  might  fall  into  vrith  regard  to  their  nature. 

16.  When  the  black  oxide  of  mercury  is  exposed  to  heat,  it 
is  known  to  become  yellow.    The  eircun^tances  of  this  change 
I  find  to  be  as  follow.  An  additional  dose  of  oxygen  is  absorb^ 
but  it  is  not  from  the  atmosphere,  as  is  covaxsic^t^  ^\v:^Y^^^ 
Part  of  die  oxide  is  reduciea^  "ftie  Taetcox^  't»  -s^aS^^Sa^^  ^^ 
remedm,  if  the  jbeat  b^  law ;  vvbS^  tTte  oKj^ei^V&^^w^^^^**'^^^' 
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diately  combines  with  the  rest  of  the  oxide^  which  changes  to 
yellow.  This  yellow  powder  I  analped  in  the  manner  akeady 
detailed  (14),  and  obtained  its  elements  almost  precisely  in  the 
same  ratio  as  constitutes  the  red  oxide  ;  the  difference  of  colour 
being  caused  by  the  different  state  of  aggregation. 

17.  If  the  heat  be  about  212^,  the  above-mentioned  change 
takes  place  slowly ;  but  if  the  black  oxide  be  boiled  in  water^ 
the  colour  changes  more  speedily  ;  the  black  colour  changes  to 
olive-green^  and  black  and  red  oxides  with  metallic  mercury  are 
obtained. 

18.  When  red  oxide,  of  mercury  is  exposed  merely  to  a  red 
heat,  it  becomes  black,  but  I  satisfied  myself  that  there  is  lio 
change  in  its  degree  of  oxidation,  as  will  presently  appear. 

19.  When  red  oxide  under  water  is  exposed  to  light,  bubbles 
of  oxygen  appear,  and  black  oxide  may  be  detected  in  the 
remaining  powder.  And  if  dry  levigated  red  oxide  be  exposed 
to  light,  it  soon  becomes  coated  with  black  oxide. 

20.  Mercury,  perhaps,  presents  an  exception  to  the  general 
law,  that  the  second  dose  of  oxygen  is  retained  by  a  metal  with 
less  force  than  the  first.  If  red  oxide  of  mercury  in  grainabe 
exposed  nearly  to  a  red  heat,  it  becomes  black,  but  it  is  stilt 
peroxide ;  for  if  immersed  in  mercury  or  water,  so  as  to  exclude 
oxygen,  it  comes  out  when  cold  even  a  brighter  red  than  before. 
The  red  oxide  bears  a  much  higher  heat  than  the  black.  When 
black  oxide  is  exposed  to  a  moderate  heat,  part  is  reduced,  and 

I)art  is  raised  to  the  state  of  peroxide,  which  then  bears  even  a 
ow  red  heat  unaltered.  It  is  true  that  Ught  renders  red  oxide 
black,  but  this  is  only  in  its  progress  to  the  metallic  state.  All 
these  facts  appear  to  support  the  exception. 

Part  II. 

It  has  been  supposed  by  chemists,  that  beside  the  black  and 
red  oxides  of  mercury,  there  are  others,  which,  although  not 
known  in  the  insulated  form,  nevertheless  exist  in  the  various 
salts.  By  a  careful  examination  of  these  salts,  and  by  a  compa^ 
rison  of  tne  salts  formed  by  combination  of  acids  witn  oxides  of 
known  composition,  with  those  salts  produced  in  the  common 
way,  this  pomt  may  be  ascertained.  In  the  progress  of  this  part 
of  the  inquiry,  I  shall  have  to  describe  some  new  salts  of  mercuiy, 
and  to  point  out  some  new  circumstances  of  the  fomlktion  of 
those  already  known. 

Sect,  L — Combination  of  the  Nitric  Acid  with  the  Oxides  of 

Mercury, 

21.  When  mercury  is  added  by  small  quantities  to  very  dilute 
nitric  acid,  the  fluid  being  kept  continually  cold,  a  solution  is 
obtained,  the  nature  of  which  has  been  very  differently  stated. 

It  is  generally  supposed  that  the  meicra:^  \&  ?1  the  mnimum  of 
oxidation;  hut  some  have  concmed. liSii'QLt IISdl^  o^^^ 
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diate  between  the  black  and  red.  Dr.  Hiomsou  is  of  this  latter 
opinion.  He  supposes  this  deutoxide  to  be  identical  with  that 
estimated  by  Chenevix  at  89*3  mercury,  and  10*7  ojcygen,  and 
the  same  as  the  yellow  powder  which  appears  during  we  calci- 
nation of  mercury,  the  mercury  first  becoming  black,  next  yellow, 
and  lastly  red.  Other  chemists  conceive  that  if  heat  be  appUed 
during  the  solution  of  the  mercury,  the  ntetal  unites  to  several 
doses  of  oxygen,  according  to  the  degree  of  heat,  the  ratio  of 
mercury  to  the  acid,  and  the  length  of  time  ;  and  that  several 
nitrates  may  be  thus  formed,  which  to  alkalies  afford  precipitates 
of  different  colours.  The  writer  of  the  article  "Mercury"  in 
Rees's  Cyclopaedia  states,  that  when  Ume-water  is  added  to 
solution  of  nitrate  of  mercury  made  in  the  cold,  a  yellow  preci- 
{»tate  appears,  which  is  an  oxide  distinct  from  the  black  and  the 
red.  He  modifies  his  calculations  accordingly,  and  describes 
some  of  the  combinations  of  this  oxide. 

22.  With  a  view  of  coming  to  some  determination  with  regard 
to  these  very  different  statements,  I  made  cold  solutions  of 
mercury  in  mtrous  acid  of  various  degrees  of  concentration.  In 
some  cases,  the  acid  was  little  stronger  than  barely  to  act  on  the 
metal ;  the  latter  was  added  by  grains  at  distinct  intervals,  and 
the  vessel  was  kept  immersed  m  cold  water.  Each  of  these 
solutions  being  decomposed  \)y  muriate  of  soda,  the  filtered 
liquor  gave  with  potash  a  copious  deposition  of  peroxide.  I 
satisfied  myself  that  this  was  not  owing  to  any  partition  of  oxy- 

fen  during  the  precipitation,  for  a  nitrate  prepared  by  dissolving 
lack  oxide  in  dilute  acid,  and  precipitated  by  salt,  afforded  no 
peroxide  to  potash.  The  numerous  trials  I  made  l^d  me  to  the 
following  general  conclusion. 

When  nitrous  acid  of  any  effective  strength  is  made  to  act  on 
mercury  in  the  cold,  the  metal  is  partly  oxidized  to  the  minimum, 
and  partly  to  the  maximum ;  the  greater  the  ratio  of  acid,  the 
greater  will  be  the  quantity  of  peroxide  produced.  There  are, 
uierefore,  two  nitrates  produced  together. 

That  this  solution  contains  none  other  but  these  two  salts 
appears  firom  the  following.  If  the  solution,  not  too  acid,  be 
concentrated  by  evaporation,  or  without  evaporation  if  the 
original  acid  had  been  about  specific  gravity  1*280,  a  quantity 
of  crystals  will  be  formed,  which  are  the  red  nitrate  containing 
the  black  oxide,  and  no  other.  If  the  mother  liquor  be  further 
evaporated,  more  of  the  same  salt  will  be  obtained ;  but  when 
all  the  nitrate  has  crystallized,  the  remaining  liquor  will  be  found 
to  contain  the  peroxide  vrith  only  the  least  traces  of  the  black  ; 
and  when  evaporated  to  dryness,  a  white  salt  will  result  in  everyv. 
respcx^t  resembUng  that  prepared  by  solution  of  peroxide  in  nitric 
acid.  Hence  the  original  solution  was  a  mixture  of  nitrate  and 
oxynitrate,  but  not  a  nitrate  of  a  medium  oxide. 

23.  The  formation  of  ^e  nitrate  in  the  ^o\\)K\oTi  V^iS»\i^^^  ^^- 
posedto  be  timted  by  two  ciB^unstaxxce^  \  fet«X,^"^V*^CEifc%^5M5ass»« 
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should  be  made  in  the  cold ;  and  secondly,  that  there  should  be 
some  mercury  present  which  the  acid  coidd  not  dissolve.  But 
it  will  be  found  that  neither  of  these  circumstances  is  neoessaxy. 
If  heat  be  used,  there  should  not,  however,  be  a  great  excess  of 
concentrated  acid. 

24.  When  the  crystals  of  nitrate  are  puiified  by  a  second 
crystaUization,  and  are  decomposed  by  salt,  potash  will  not 
precipitate  a  particle  of  red  oxide,  or  any  other  oxide,  from  the 
residual  hquor ;  and  when  hme-water  is  added  to  a  solution  of 
this  nitrate,  there  is  no  deposition  of  a  yellow  oxide.  The  yellow 
precipitate  obtained  by  the  writer  in  Rees's  Cyclopsedia,  above 
referred  to,  was  not  an  oxide,  but  a  subnitrate  mixed  with  sab* 
pxynitrate,  as  will  be  explained  hereafter. 
'  ^5.  To  ascertain  the  influence  of  heat,  in  determining  the 
oxidation  of  mercury  by  nitric  acid,  I  dissolved  60  gr.  of  the 
metal  in  two  measured  drachms  of  nitric  acid  (1*275)  by  heat. 
The  solution  was  mixed  with  an  excess  of  solution  of  muriate  of 
soda.  The  calomel,  when  dried,  weighed  14  gr.  The  filtered 
liquor  was  precipitated  by  an  excess  of  pure  potash ;  the  red 
oxide,  when  dry,  weighea  50  gr.  The  same  quantities  weise 
treated  in  the  same  manner,  but  that  the  solution  was  effected 
in  the  cold.  The  calomel  weighed  35  gr.  the  red  oxide  28  gr. 
In  both  cases  there  was  the  loss  of  a  minute  quantity  of  mercury. 

26.  Muriate  of  soda  mixed  with  solution  of  nitrate,  prepaired 
in  the  cold,  occasions  an  effervescence,  owing  to  the  escape  of 
mtrous  gas,  which  the  solution  held  dissolved ;  but  if  the  solu- 
tion be  previously  heated,  there  is  no  effervescence. 

27.  The  crystals  of  nitrate  of  mercury  have  been  stated  by 
some  writers  as  deliquescent ;  but  in  this  case  there  is  always  a 
large  portion  of  oxynitrate  present.  The  nitrate  is  a  permanent 
salt,  requiring  a  tolerably  large  quantity  of  water  for  solution. 
Tliese  crystal  have  been  also  supposed  to  dissolve  in  water 
without  decomposition ;  but  this  is  not  the  case,  unless  the  water 
be  acidulated  with  nitric  acid. 

28.  It  has  been  stated  by  chemists,  that  when  nitrate  of 
mercury  is  exposed  to  air,  the  salt  becomes  yellow,  and  the  metal 
passes  to  a  higher  degree  of  oxidation.  I  find  that  this  chang<e 
of  colour  does  not  depend  on  the  absorption  of  oxygen,  but  oa 
the  dissipation  of  the  acid,  a  subnitrate  being  the  result ;  and 
this  never  happens  but  when  the  crystals  have  been  formed  in  a 
solution  that  has  but  a  small  excess  of  9<;id.  The  oxide  con* 
tained  in  this  yellow  salt  is  the  black. 

29.  When  nitrate  of  mercury  is  mixed  with  water,  a  white 
precipitate  appears,  which  has  been  considered  subnitrate  of 
inerpury,  and  to  a  certain  extent  is  so.    When  washed  with 
iaree  quantities  of  cold  water,  it  becomes  yellow ;  and  if  with  . 
bduing  water,  each  washing  will  at  length  let  fall  a  blue-grey 

deposit.     Precisely  the  same  blue-grey  powder  is  produced  by 
ta'tifiuting  black  oxide  o{  mexcurj  vatk  c^cA^  daindu^  m\xv£.  ^isMi. 
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This  is  llie  trae  gubnitrate ;  it  is  yellow  whea  it  contains  more 
acidy  and  white  when  neatly  saturated. 

30.  When  a  few  drops  of  an  alkaline  or  earthy  solution  are 
mixed  with  solution  of  nitrate  of  mercury^  a  white  powder 
appears ;  if  more  alkali  be  added^  the  white  powder  becomes 
grey ;  at  length  dark  grey  :  this  is  the  same  subnitrate.  Further 
additions  of  the  alkali  take  up  the  whole  of  the  acid^  amd  the 
oxide  is  left  according  to  the  conditions  dready  detailed  (4). 

31.  When  red  oxide  of  mercury  is  dissolved  in  dilute  nitric 
acid,  and  evaporated  to  dryness,  a  white  crystaUiiie  mass  k 
obtained,  which  deUquesces,  although  not  to  perfect  flaidity^ 
This  is  oxynitrate  of  mercury. 

The  same  salt  is  formed  by  boihng  crystals  of  nitrate  of  meri- 
cury  in  nitric  acid,  an  effervescence  being  excited  owing  to  the 
abstraction  of  oxygen,  or  by  dissolving  mercury  in  a  large  xpske^ 
tity  of  nitric  acid,  and  evaporating  to  divness.  This  salt,  in  a 
certain  quantity,  is  formed  in  eveiy  case  where  mercury  and  nitrie 
acid,  of  whatever  strength,  are  suffered  to  act  on  each  otiier, 
and  remains  dissolved  after  all  the  nitrate  has  been  separated  by 
crystalliaation. 

Cold  water,  unless  acidulated,  decomposes  the  oxynitrate  into 
an  acidulous  soluble  portion,  and  an  insoluUe  brown  powder.  A 
stream  of  sulphuretted  hydrogen,  passed  through  this  powder, 
separates  nitrous  acid,  so  that  this  is  suboxynitrate.  By  meaiMi 
of  boiling  watfer,  Theoord  separated  tbe  whole  of  the  nibOBs 
acid. 

32.  Under  ordinary  circumstances,  if  nitric  acid  be  boiled  on 
mercury,  and  the  solution  evaporated  to  dryness,  a  yellow  mast 
is  produced,  which  has  been  supposed  to  be  oxynitra^;  and 
tbe  ydd^ow  powder  which  may  be  obtained  from  it  hy  meansr  of 
cold  water  nas  been  stated  as  suboxynitrate.  But  this  is  not  so^ 
for  the  yellow  mass  is  a  mixture  of  nitrate  and  oxynitrate  with 
their  subsalts.  When  cold  water  is  added,  the  mtrate  affords 
whitish-yellow  subnitrate,  the  oxynitrate  gives  reddish-brown 
suboxynitrate,  and  the  mixture  of  these  produces  the  yellow 
powder  which  has  been  mistaken  for  nitrous  turbith.  If  the' 
water  be  boiling,  the  subnitrate  is  still  further  deprived  of  its 
acid,  and  becomes  the  blue-grey  suhsah,  the  intermixture  of 
which  with  the  rest  gives  the  greenish  tinge.  The  real  nitrous 
turbitii  is  red-brown. 

33.  It  is  now  necessary  to  ascertain  the  constitution  of  the 
oxides  tiiat  form  salts  by  combination  with  nitric  acid.  Tb« 
mtrate  and  subnitrate  evidently  contain  the  same  oxide,  and 
when  this  is  separated  by  means  of  potash,  its  analysis  is  that 
which  has  been  already  stated  (13).  The  same  thing  is  showok 
synthetically ;  for  when  black  oxide  is  presented  to  nitric  acid^ 
either  of  tiiese  salts  is  produced  according  to  the  dilution^  aud 
liojKas  is  evolved. 

jW  the  oxynitrate  and  suboxynitrate  coivtdkKL\k<&%{esccA^'^!^^ 
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wd  that  this  is  the  red,  is  proved  also  by  synthetical  experi* 
mentSy  the  red  oxide  forming  these  salts  by  simple  solution  in 
dilute  nitric  acid,  no  gas  being  discharged,  and  the  oxide  being 
separated  unaltered  by  alkalies. 

34.  That  the  solution  of  mercury  in  nitrous  acid  (22)  contains 
nothing  but  nitrate  and  oxynitrate  has  been  already  proved :  to  do 
so  more  satisfactorily^  I  added  muriate  of  soda  to  such  a  solu- 
tion. The  calomel  being  separated  by  filtration^  the  clear  liquor 
was  precifAtated  by  pure  potash ;  the  powder  after  edulcoratioa 
and  dessiccation  was  heated  to  redness  in  a  green  glass  tube^as 
already  described  (14),  and  the  result  with  the  proper  allowance 
for  moisture  convinced  me  that  it  was  the  peroxide  containing 
7*2^  per  cent,  of  oxygen. 

35.  When  the  nitrate  of  mercury  is  heated,  it  is  partly  decom- 
posed, the  oxygen  of  the  acid  unitmg  to  the  oxide.  If  the  heat 
be  sufficient,  the  mass  passes  into  a  beautiful  red  crystalline 
powder,  conunonly  called  **  red  precipitate  of  mercury/^  Whe-« 
ther  this  substance  be  a  subnitrate,  or  an  oxide,  has  been  much 
disputed.  Lemery  says,  ^^  if  spirit  of  salammoniac  be  sprinkled 
on  red  precipitate,  a  grey  powder  is  obtained.'^  iTeumaiin 
affirms  uiat  if  spirit  of  wine  be  distilled  fix>m  red  precipitate,  a 
$piritu8  nitri  dulcis  is  obtained.  And  Boerhaave  says,  that  red 
precipitate,  by  the  action  of  oil  of  tartar,  is  changed  to  another 
powder.  These  changes  only  happen,  when  the  nitrate  of 
mercury  has  been  but  lialf  calcined;  and  firom  these  imperfect 
observations  originated  the  present  opinion. 

36.  Indeed  the  experiment  of  Dr.  Murray,  of  Edinburgh, 
proves,  that  red  precipitate  is  sometimes  still  so  badly  prepared 
as  to  contain  nitrous  acid.  He  found  that  by  boiling  it  in  water, 
and  adding  ammonia,  there  was  a  precipitate.  I  find  also  that 
if  pure  red  oxide  of  mercury  be  boiled  in  water,  and  if  very  little 
dilute  ammonia  be  added,  a  white  cloud  is  produced ;  for  boiling 
water  dissolves  a  httle  oxide  of  mercury.  For  success,  the 
ammonia  must  be  very  dilute,  and  small  in  quantity. 

37.  To  ascertain  the  point  in  question,  whether  this  powder 
be  a  subsalt  or  an  oxide,  I  levigated  120  gr.  of  red  precipitate, 
difiused  it  in  an  ounce  of  distilled  water,  and  through  this  passed 
an  incessant  current  of  washed  sulphuretted  hydrogen  during  48 
hours.  The  sulphuret  of  mercury  being  filtered  off,  the  dear 
liquor  was  distilled  in  a  small  retort  untfl  but  one  or  two  drops 
remained  in  the  belly.  Here,  had  there  been  any  acid,  it  would  be 
found  concentrated,  but  it  did  not  affect  Utmus,  nor  was  litmus 
paper  hung  in  the  vapour,  while  the  distillation  went  forward, 
afiected.  I  repeated  the  very  same  experiment,  except  that  one 
grain  of  nitric  acid  was  previously  boiled  with  the  red  precipi- 
tate and  water.  At  the  end  of  the  distillation,  the  remaining 
five  or  six  drops  instantly  reddened  Utmus.    This  seemed  to 

prove  that  well  prepared  red  ptecipitate  contains  no  nitrous  acid, 
^u:i€/ /^  a /me  oxide  of  mercury . 
5 
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38.  Tlie  analysis  of  this  oxide  is  stated  by  Paysse  at  18  per 

eent  of  oxyi^en.    Chaptal  obtained  so  much  as  20  per  cent* 

while  what  is  considered  peroxide  contidns  but  7  or  8.    Prom 

this,  red  precipitate  would  appear  to  be  a  distinct  oxide,  and 

'  that  in  the  hignest  de^ee  of  oxidation. 

To  ascertain  this  pomt,  I  heated  50  gr.  of  red  predpitate  for 
10  nunutes  in  a  green  glass  tube  to  aoout  350^,  and  obtained 
^  of  water,  which  I  afterwards  found  to  be  hygrometric.  The* 
analysis  wa^  then  conducted  in  the  manner  already  detailed  (13); 
the  reduced  mercury  being  scraped  down,  the  tube  filled  witibt 
hydrogen,  and  the  heating  repeated,  for  all  this  was  necessary, 
although  it  was  not  in  the  case  of  calcined  mercury.  In  thi» 
manner  I  was  surprised  to  find  that  the  analysis  of  this  exactly 
corresponded  with  that  of  calcined  mercury,  the  oxygen  amouni- 
jmg  to  but  7*2  per  cent,  instead  of  18  or  20.  Perhaps  Paysse 
and  Chaptal  examined  a  red  precipitate  which  contained  some 
undecomposed  nitrate  of  mercury. 

Hence  it  appears  that  red  precipitate  is  precisely  the  same  as 
the  red  oxide  prepared  by  calcination ;  and  it  is  no  objection  to 
urge  the  poisonous  and  escharotic  effects  attributed  to  the 
former;  they  apply  equally  to  both,  or  more  properly  to  neither. 
John  de  Vigo  used  red  precipitate  internally  m^  the  dose  qf  three 
or  four  grains  as  a  remedy  against  the  plague.  Afathiolus, 
almost  three  centuries  ago,  used  it  in  the  cure  of  the  venereal 
disease  in  the  dose  of  five  grains,  but  declares  it  dangerous 
imless  previously  well  washed  in  plantain  water.  Lemery  him- 
self gave  it  in  doses  of  three  or  four  grains.  For  my  own  part  I 
ventured,  as  an  experiment,  to  take  it  in  the  dose  of  one  grain 
at  intervals  of  two  days,  but  well  levigated,  and  I  could  find  no 
effect  of  any  kind  from  it.  When  it  produces  violent  effects,  it 
perhaps  has  not  been  well  levigated,  or  contains  undecomposed 
ormitrate. 

From  all  the  foregoing  observations  on  the  combinations  of 
nitric  acid  and  mercury,  it  appears  that  none  of  these  salts 
afford  any  other  oxide  than  the  black  and  the  red.  We  shall 
next  proceed  to  the  consideration  of  the  sulphuric  acid  J 

(To  he  continued.) 


Article  II. 

On  Cyder  Makings  with  Queries.    By  the  Rev.  J.  Venables. 

.     (To  Dr.  Thomson.) 

SIR, 

As  I  have  always  considered  the  scientific  journals  of  tk<^ 
present  day  as  a  medium  througlti  vAikJa.  uo\.  oxScj  ^t&X^'WM^ 
sstay  communicstte  the  result  of  t^eit  teseOixO;!*^  \»  ^^  ^^^^^SaRv 
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but  also  the  humble  inquirer  after  knowledge  propose  his  diffi- 
culties for  solution  by  abler  heads,  I  will  without  further  preface 
request  the  assistance  of  some  of  your  chemical  correspondents 
to  throw  some  light  upon  a  few  of  the  difficulties  to  be  met  with 
in  an  art  of  some  consequence  to  the  country,  and  at  the  present 
moment  of  peculiar  interest — 1  mean  the  art  of  making  cyder. 

in  order  to  make  cyder  in  perfection,  I  conceive  that  three 
tilings  are  requisite ;  first,  that  the  juices  should  be  extracted 
fitnn  the  apples  in  their  perfect  state  of  ripeness ;  secondly,  that 
Apse  juices  should  be  free  from  impure  mixture ;  and  thirdly^  that 
the  fermentation  should  be  so  managed  that  the  liquor  may  be 
lAJored  neither  by  the  carbonic  acid  gas  evolved  at  that  period, 
nor  by  the  subsequent  absorption  of  the  atmospheric  air.  A 
little  consideration  of  the  most  common  defects  under  each  of 
these  heads  may  lead,  perhaps,  to  a  more  correct  process  in  the 
fiftaaufacture  of  a  liquor  that  is  capaUe  of  being  brought  to  a 
great  degree  of  perfection. 

1.  Apples  in  their  unripe  state  contain  a  superabundance  of 
the  m^c  acid,  and  are  almost  destitute  of  sugar.  As  they 
^broach  to  maturity,  nature  converts  the  greater  pait  of  thig 
acid  tnto  sugar.  iNow  if  we  examine  the  apples  as  they  are 
generally  brought  to  the  cyder  press,  we  shall  find  that  they  are 
iBfdy  qtiite  ripe.  Sometimes  they  are  not  suffered  to  remaiii 
lon^  en<:>ugh  upon  the  trees,  sometimes  the  want  of  warm  and 
genial  suns  in  this  cloudy  atmosphere  leaves  them  in  an  imma- 
tdre  stPite.  Supposing,  therefore,  the  apple  in  its  ripe  and 
perfect  state  to  contain  the  ingredients  of  cyder  in  their  just  and 
right  proportion,  it  is  evident  that  the  liquor  from  the  press,  as 
we  generally  find  it,  must  contain  a  superabundance  of  thematic 
jfcid  and  a  deficiency  of  sugar,  and  our  operations  must  be 
directed  so  as  to  remedy  these  faidts.  To  increase  the  quantity 
of  sugar,  the  most  natural  and  obvious  method  is  to  Buffer  the 
fruit  to  remain  upon  the  trees  until  it  will  drop  with  the  slightest 
dOn^ssion.  When  gathered,  it  should  be  placed  in  heaps  to 
s^eat,  as  it  is  cotntnonly  called ;  that  is,  to  mellow  by  a  gentle 
fermentation  ;  and  when  the  fruit  has  been  ground  in  the  mill, 
the  pulp,  we  are  told  by  an  able  physiologist,  should  be  spread 
and  exposed  to  the  action  of  the  atmosphere  for  24  hours,  or 
longer,  before  it  is  pressed.  In  this  state  it  is  said  to  imbibe 
from  the  air  those  principles  which  are  necessary  for  the  further 
conversion  of  the  malic  acid  into  sugar. 

Still  as  an  attention  to  these  particulars  will  rarely  make  up 
that  proportion  of  sugar  which  is  to  be  found  in  rich  and  well- 
ripened  apples,  I  do  not  hesitate  to  recommend  the  deficiency 
to  be  supplied  from  other  sources.  When  the  fermentation  first 
begins,  40  lbs.  of  coarse  West  India  sugar  may  be  added  to  each 
hofifshead  of  cyder. 
I  have  already  supposed  the  natural  "pco^ottion  of  the  maHc 
4i»f  ia  licb  Bad  well-ripenied  frmt  to  b^  cQrKic)t\\rQ^m^ 
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immatiire  apples  of  a  country  which,  compared  with  pther&^ 
enjoys  so  httle  of  the  sun,  the  quantity  of  malic  acid  mu^ 
evidently  be  excessive.  In  what  way  this  may  be  best  diminisked 
and  a  part  of  it  neutralized^  I  trust  some  ofyour  chemical  friend^ 
win  be  so  obliging  as  to  inform  me. 

2«  We  are  told  by  chemists  that  a  certain  portion  of  vegetable 
mucilage  is  necessary  to  a  perfect  fermentation ;  but  if  the 
quantity  be  too  great,  the  fermentation  also  will  be  excessive-^ 
and  convert  the  su^ar  not  into  spirit,  but  into  acid.  The  great 
desideratum,  therefore,  in  cyder  making,  I  consider  to  be  soma 
proper  method  of  fining  the  liquor  before  the  fermentation 
Degms,  some  process  to  bring  it  to  make  an  early  deposit  of  the 
vegetable  mucilage  or  pulpy  matter,  which 'makes  it  so  muddy 
upon  leaving  the  press,  if  the  juices  could  be  extracted  frou^ 
the  apple  in  a  more  pure  and  unmixed  state,  the  fermentatioti 
would  DC  moderate,  and  almost  imperceptible,  and  the  sweetness^ 
richness,  eind  flavour  of  the  cyder  preserved.  But  when  the 
fruit  has  been  well  ground  in  the  mill,  and  is  afterwards  submit-t 
ted  to  the  press,  it  seems  impossible  to  prevent  a  superabimdant 
quantity  of  vegetable  matter  from  bemg  expressed  with  the 
juices.  It  is  this  which  causes  the  excessive  fermentation  at 
first,  and  when  set  afloat  afterwards  by  the  least  agitation  of  the 
cask,  or  even  change  of  weather,  continues  the  fermenting  pro- 
cess till  the  whole  of  the  saccharine  principle  is  converted  mto 
acid,  and  the  cyder  changed  into  that  harsh  and  unpleasant 
beverage  of  which  we  have  so  often  reason  to  complain.  I 

Much  of  the  pulpy  deposit  may  be  separated  from  the  liquor 
by  racking  it  daily  before  the  fermentation  begins,  and,  perhaps^ 
the  commencement  of  the  fermentation  may  be  delayed,  and. 
sufficient  time  obtained  for  the  complete  accompUshment  of  the 
object  in  view,  if  the  deficiency  occasioned  by  racking  wei;e 
made  up  by  the  frequent  addition  of  old  cyder  of  the  preceding 
year.  To  rack  cyder,  as  it  is  commonly  done,  in  its  turbid^ 
Sitate,  during  the  violence  of  the  fermentation,  when  every, 
particle  of  previous  sediment  is  again  set  in  motion,  I  considei; 
perfectly  useless,  if  not  injurious  and  absurd.  But  for  the.  best 
I^ethod  of  precipitating  the  pulpy  matter,  and  obtaining,^ 
immediate  deposit  of  those  impurities,  which  are  hurtful  to  the 
liquor,  I  must  agaiu  solicit  the  a4vice  of  the  practical  and  expe*^ 
rienced  chemist. 

3.  During  the  process  of  fermentation,  a  great  quantity,  of 
Cfurbonip  acid  ^as  is  evolved ;  but  the  moment  the  fermentation 
ceases,  the  cyder  begins  to  absqrb  oxygen  from  the  atmosphere, 
and  if  freely  exposed  after  it  has  ceased  to  ferment  would  quickly> 
turn  sour.  In  order,  therefore,  to  permit  the  carbonic  acid  gas 
to  escape,  and  to  prevent  the  absorption  of  oxygen,  whiph  is  the 
principle  of  acidity,  I  have  generally  fiU^e^  ik^  c^^^Xi&<tt:^  ^^^^ 
Qjod  closed  tbem  with  bungs  fitted  witYi  &^fe\.^'  n^x^^.  '^^V'et^. 
also  I  would  defer  to  the  superior  jud^taexil  oX  \?ci^  cjcve^vv^"^ 
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wb^Uier  it  is  most  expedient  to  throw  off,  or  retain^  the  gas 
generated  during  fermentation ;  and  whether  it  may  be  better  to 
admit  or  exclude  the  action  of  the  atmosphere  at  that  period. 

Having  explained  my  ideas  tipon  the  art  of  making  cyder^  1 
will  shomy  repeat  my  difficulties  in  the  following  queries ;  aod^ 
perhaps,  some  of  the  contributors  to  your  journal  will  condescend 
to  favour  pie  with  their  opinions  upon  a  subject  at  the  present 
time  of  much  interest  and  importance  to  the  public. 

I  have  the  honour  to  be,  Sir, 

Your  very  obedient  servant, 

J.  Yenables^ 

Queries, 

1.  By  what  process  is  the  excess  of  the  mahc  acid  in  cyder 
best  neutralized  ? 

2.  What  is  the  effect  of  boiling  upon  the  malic  acid  ?' 

3.  By  what  process  may  the  piupy  matter  and  other  impuri- 
ties expressed  from  the  apples  be  best  separated  from  the  cyder 
before  fermentation  ? 

4.  Is  the    fermentation  best  conducted  in    strong  vesseki 
entirely  closed,   or  in  vessels  furnished' with  a  valve  for  th^' 
escape  of  the  carbonic  acid  gas,  or  in  vessels  entirely  open? 

5.  After  fermentation  do  equal  parts  of  the  lees,  and  of  the 
purer  cyder,  contain  equal  quantities  of  spirit  ? 

6.  Is  cyder  weakened  by  racking  after  the  fermentation  han 
ceased? 


Article  III. 

Remarks  on  the  Structure  of  the  Calton  Hill,  near  Edinburgh, 
Scotland ;  and  on  the  Aqueous  Origin  of  Wacke.  By  J.  W. 
Webster,  M.D.  of  Boston.* 

The  country  around  Edinburgh  is  extremely  interesting  to 
the  geologist,  and  presents  numerous  instances  of  the  junction 
of  rocks  to  which  the  advocates  of  the  Neptunian  system  have 
referred  in  support  of  their  opinion  as  to  the  aqueous  origin  of 

freenstone,  basalt,  and  wacke ;  while  the  same  examples  have 
een  cited  by  the  volcanists,  and  by  those  who  hold  an  intermcn  ■ 
diate  opinion.  The  structure  of  a  portion  of  Calton  Hill,  where 
the  most  distinct  alternations  of  substances  (whose  aqueous 
origin  none  can  dispute)  with  pure  and  well  characterized  waqke 
are  displayed,  has  not  as  yet,  I  believe,  been  particulatiy 
described. 

Edinburgh  is  situated  nearly  in  the  centre  of  an  extensive  coal 
/bnnation,  where  the  usual  sandstones  and  other  coal  measures 

*  FroEa  SiUittuui*§  American  Journal  of  Sc\ci»e,  no\.\.  ^.wi* 
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are  connected  ^ith  the  newer  rocks  of  tranAitipn.  From  \hk 
coal  field  rise  in  many  places  beds  of  ^eenstone,  in  general 
formkkg  small  conical  and  rotmd-backed  -hills.  Other  eminences 
are  composed  of  amy^aloid,  claystone,  and  other  porphyries  ; 
and  basalt  and  trap  tulf  occur  in  an  overlying  position.  Of  these, 
it  is.  not  my  intention  to  speak  otherwise  than  as  conveying  a 
general  idea  of  the  geological  relation  of  the  wacke  abote 
referred  to. 

The  structure  of  Calton  Hill  has  been  exposed  by  the  recent 
improvements^  and  in'particular  by  a  section  made  in  the  con- 
struction of  the  new  road  to  London.  The  rock  occurring  in 
OTeatest  abundance,  and  which  is  probably  the  fundamental  bed, 
IS  a  porphyry,  the  basis  of  which  m  general  is  claystone,  which 
in  tiiany  places  passes  into  felspar,  in  others  becomes  a  distinct 
greenstone.  Numerous  veins  of  calcareous  spar  traverse  it  in 
different  directions ;  and  I  am  lately  informed,  that  very  beauti- 
ful examples  of  veins  of  greenstone  of  contemporaneous  forma- 
tion ¥riith  the  rock  itself,  have  been  discovered'e/i  the  greenstone. 
Upon  the  porphyry  rests  a  bed  of  trap  tuff,  upon  this  other  beds 
of  the  two  rocks  repose,  that  at  the  summit  being  porphyry. 
The  back  of  the  hill  (as  we  pass  from  the  city)  is  a  spot  of  pecu-- 
liar  interest,  consisting  of  alternate  thin  beds  of  bitununous  shale, 
sandstone,  wacke,  and  clay  ironstone,  disposed  in  a  manner 
which  will  be  best  understood  by  a  rough  outline  taken  on  the 
spot. 
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A.  Porphyry. 
B.*  Trap  tuff. 

C.  Poiphyry. 

D.  Traf)  tuff. 
E; /Porphyry. 

VI  Beds  of  wacke,  &c.  upper 
part  concealed  by  vegetation. 

1.  Bituminous  shale, 

2.  Wacke. 
3,  Sandstone, 


4.  Bituminousshale,  with  day 
ironstone. 

5.  Wacke.  '  . 

6.  Bituminous  shale 

7.  Wacke,  with  calc.  spar. 

8.  Bituminous  shale. 

9.  Wacke. 

10.  Bituminoxu^  ^\vdl^  '^'^sbixs^ 
on  \>o^  «Ae^  vxAft 

11 .  WafiVe,  mA:  cdLc,  ^"^ax  • 
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12.  Bituminous  shale*  15.  Wack'e. 

13»  Wacke.  16.  Bituminous  shale. 

14.  Bituminous  shale.  17.  Sandstone. 

The  wacke  has  a  greenish-grey  colour,  which  is  prettjr 
uniform.  The  fracture  is  nearly  even  and  earthy,  it  is  soft, 
yielding  readily  to  the  nail,  and  nas  a  feebly  shining  streak.  A 
slight  stroke  with  the  hammer  causes  the  mass  to  separate  in 
fragments  of  various  size,  the  surfaces  of  which  are  often  smooth 
and  shining,  each  bed  being  composed  of  large  distinct  concre- 
tions, having  a  tendency  to  the  prismatic  form.  This  wacke 
fuses  with  difficulty  before  Brooke's  blow-pipe.  Specific  gravi^ 
not  determined,  as  it  falls  to  pieces  on  bein^  moistened. 

The  sandstone  '  for  the  most  part  grey,  m  some  parts  spotted 
red  and  brown,  forming,  as  the  section  represents,  the  last 
stratum  seen;  the  beds  of  sandstone  are  but  a  few  inches  in 
thickness,  and  the  last  (17)  becomes  less  than  an  inch;  it  is 
probable,  however,  from  the  relative  situation,  from  the  dip  and 
direction,  that  these  strata  are  a  continuation  of  others  seen  on 
the  other  side  of  the  hill,  where  they  are  of  sufficient  thickness 
to  have  been  quarried  for  the  purposes  of  architecture.  The 
beds  of  all  rocks  we  know  vary  greatly  in  different  parts,  and  it 
is  not  unusual  for  them  to  be  some  feet  at  one  extremity,  gra- 
dually decreasing  till  less  than  an  inch  in  thickness  at  the  omer, 
or  they  may  even  be  lost  entirely,  and  gradually  regain  their 
former  size  ;  and  it  is  not  improbable  that  these  beds  of  sand- 
stone will  be  found  to  continue  on  towards  the  adjoining  hills  of 
SaUsbury  Craig  and  Arthur's  Seat,  passing  under  the  greenstone 
and  trap  tuff. 

The  bituminous  shale  presents  the  usual  characters ;  inter- 
mixed with  it  are  numerous  nodules  of  the  common  clay  iron- 
stone, the  colour  of  which  is  a  yellowish-brown ;  these  also 
frequently  present  characters  common  to  the  three  substances, 
and  throughout  the  beds,  the  passage  from  the  one  to  the  other 
is  distinct.  Whatever  may  be  the  opinions  in  regard  to  the 
origin  of  bituminous  shale,  there  can  be  but  one  in  regard  to  that 
of  sandstone ;  and  this  has  lately  received  no  feeble  support 
from  the  i  account  given  us  by  Dr.  Paris,  of  a  formation  oi  this 
rock  on  the  coast  of  Cornwall,  where,  says  he,  "  we  actually 
detect  nature  at  work ;  and  she  does  not  refuse  admittance  in1x> 
her  manufactory,  nor  conceal,  with  her  accustomed  reserve,  the 
details  of  the  operations  in  which  she  is  engaged." 

From  the  appearances  which  have  been  thus  briefly  noticed, 
no  impartial  geologist,  we  should  imagine,  would  infer  the 
volcanic  origin  of  any  portion  of  this  formation ;  and  if  the 
aqueous  origin  of  sandstone  can  be  estabUshed,  that  of  the  wacke 
must  he  the  same. 
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Article  IV, 

Researches  on  a  new  iMineral  Body  found  in  the  Sulphur  extracted 
from  Pyrites  at  Fahlun.    By  J,  Berzelius. 

(Continued  from  ^,106,) 

6.  Seleniuret  of  Copper, — If  we  precipitate  sulphate  of  copper 
by  seleniuretted  hydrogen  gas,  we  obtain  a  seleniuret  of  copper 
in  black  flocks,  which,  when  dry,  become  of  a. dark-grey  colour, 
and  may  be  polished  by  a  hematite.  Exposed  to  a  red  heat  in 
a  distiuing  apparatus,  this  seleniuret  givea  out  one-half  of  its 
selenium,  and  leaves  a  melted  button  of  protoseleniuret  of  copper. 
This  last  seleniuret  is  easily  formed  with  the  evolution  of  heat 
when  copper  and  selenium  are  heated  together.  The  compound 
becomes  liquid  long  before  it  is  heated  to  redness,  and  gives  a 
steel-coloured  button  with  a  compact  fractm^e,  very  like  grey 
sulphuret  of  copper.  When  exposed  to  the  naJced  fire,  it  first 
loses  a  certain  quantity  of  selenium,  afler  which  it  undergoes  no 
further  alteration,  and  after  being  long  roasted,  it  still  yields  a 
mass  more  fusible  than  copper,  which  breaks  under  the  blow  of 
a  hammer,  and  exhibits  a  fracture  of  a  grey  colour. 

7.  Seleniuret  of  Lead. — Selenium  and  lead  unite  with  the 
production  of  heat.  The  lead  swells,  and  gives  a  porous  mass  of 
a  grey  colour,  which  does  not  melt  at  a  red  heat,  v/hich  easily 
receives  impressions,  admits  of  being  polished,  aiid  then  assumes 
a  silver-white  colour.  When  heated,  seleniuret  of  lead  gives  out 
first  a  httle  selenium,  and  then  evaporates  in  a  white  smoke: 
The  residue  gives  at  a  high  temperature  marks  of  a  commencing 
fusion.  Seleniuret  of  lead  exposed  to  the  flame  of  a  blow-pipe 
loses  a  part  of  its  selenium,  becomes  oxidized,  and  produces  a 
subseleniate  of  lead,  which  afterwards  suddenly  penetrates  the 
charcoal,  is  decomposed,  and  leaves  upon  the  surface  of  the  coal 
a  white  pellicle  of  seleniuret  of  lead  reduced.  Lead  at  a  high 
temperature  is  capable  of  uniting  with  a  Jittle  seleniuret  of  lead. 
By  this  union,  it  becomes  whiter,  and  less  fusible. 

8.  Seleniuret  of  Silver. — Silver  is"  blackened  by  the  fumes  of 
selenium.  If  we  heat  the  metal  with  an  excess  of  selenium, 
heat  is  disengaged,  and  a  very  fusible  mass  is  produced,  from 
which  the  excess  of  selenium  may  be  separated  by  distillation. 
The  compound  has  a  grey  colour,  and  while  it  remains  liquid,  its 
surface  is  brilliant,  and  polished  like  a  mirror.  This  seleniuret 
is  fusible  at  a  temperature  greatly  below  that  of  a  red  heat. 
Whe^  cold,  it  is  grey,  somewhat  ductile,  and  may  be  flattened  a 
little  before  it  breass.  When  heated  before  the  blow-pipe,  it 
loses  a  portion  of  its  selenium,  and  with  it  a  good  deal  o€  \^ 
fusibiUty.  In  jai  strong  fire,  kept  up  for  some  Vlvoie,  \^.  c,o\i!6i»s\R?s» 
hquid  ;  but  very  Utile  of  the  seieniuui  is  disetv^^'g^dL.   ^V^  ^^ifc- 
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niviret  thus  treated  h^  become  more  dtictilcl,  and  may  6^ 
flattened  considerably;  but  it  breaks  at  last,  and  exhibits  a 
foliated  fracture.  / 

When  we  precipitate  a  solution  of  silver  by  seleniuretted 
liydht>gen  &iB,  we  obtain  a  black  powder,  which,  when  dry; 
assumes  a  deep  grey  colo^ir.  The  seleniuret  requires  a  i^  heat 
for  fusion,  does  not  yield  selenium  when  distilled,  and  leares 
after  cooling  a  silvery  metallic  button.  When  heated  before  the 
blow-pipe,  It  loses  little  of  its  selenium,  and  exhibits  the  same 

Shenomena  as  the  seleniuret  obtained  by  the  diy  way.  These 
lets  seem  to  prove  that  selenium  is  capable  of  uniting  with 
sQver,  at  least  in 'two  proportions ;  both  ofwhich  eompoundsare 
permanent  at  a  red  heat,  and  in  close  vessels.  The  perseleniural 
18  much  more  fusible  than  the  protoseleniuret.  It  gives  out'dve 
excess  of  its  selenium  when  roasted,  and  leaves  th^  protosele- 
niuret,  which  may  likewise  be  produced  by  seleaiuretted 
hydrogen  gas.  Silver  cannot  be  deprived  of  selenium  1^  fusiotl 
either  with  borax  or  an  alkali.  Even  iron  does  not  sepatpate  it, 
as  is  the  case  with  sulphur  and  silver.  If  we  beat  seleniuret- pf 
silver  with  iron,  diey  combine,  and  the  mass  enters  into  fusion 
at  a  somewhat  elevated  teoimeratnre.  This  triple  compoatfd'ia 
brittle,  its  fracture  is  granular,  and  of  a  deep  ytUovnsb-gvey 
colour.  If  we  fuse  this  mass  with  borax,  it  dissolves  the  irei^ 
and  selenium,  and  we  obtain  a  button  of  pure  silver  sulrounded 
with  a  black  vitreous  matter.  '  .     ^  ^ 

Seleniuret  of  silver  may  be  dissolved  by  boiling  nitric  aoid« 
The  liquid  deposits  as  it  cods  small  crystals  ofselemate  of  silver: 
If  we  pour  water  into  the  liquid,  the  seleniate  precipitates  in  the 
state  of  a  white  powder. 

9 .  Seleniuret  of 'Mercury. — Selenium  and  mercury  combine  when 
they  are  heated  together.  I  have  not  observed  "any  evolution  oi 
light  during  this  combination.  If  there  be  an  excess  of  meroiirj%' 
it  may  be  separated  by  distillation,  and  in  the  retort  there 
remains  a  coherent  white  mass  like  tin.  It  does  not  melt ;  but 
at  a  somewhat  elevated  temperature,  it  sublimes  in  form  of  white 
leaves,  having  the  metallic  lustre.  If,  on  the  other  hajid,  the 
selenium  is  in  excess,  it  comes  over  first ;  afterwards  a  subU^ 
mate  rises  which  does  not  crystallize  so  well  as  the  former,  and 
which  either  contains  a  mixture  of  selenium,  or  is  a  perseleniuret 
easily  decomposable  by  distillation.  Then  the  wnite  foliated- 
crystals  make  their  appearance. 

Seleniuret  of  mercury  is  but  little  attacked  by  nitric  acid  ev«p 
when  boiling  and  concentrated.  By  lon^  continued  boiling,  it 
assumes  the  form  of  a  white  powder,  which  is  a  protoseieniate 
of  mercury,  and  the  nitric  acid  contains  selenic  acid  in  solutiokk 
If  we  separate  the  liquid,  and  then  add  muriatic  acid,  the  white- 
jiowder  becomes  red,  and  is  converted  into  selenium.  The 
muriatic  acid  dissolves  the  red  oxide  of  mercury^  which  ha&  been 
peroxidized  by  the  reduction  of  ]yatt  oC  t\ie  wtVeima  wsA*   'Cbkii 
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other  portion  of  that  acid  diasolTes  wkh  the  oonrosiT&mibliauiA^ 
Hhis  phenomenon  iK>m^tini&s  took  place,  vrhen.scjenimn^  vm 
extracted  from  red  sulphur^  and  embarrassed  me  at  fisst  a  gpoa 
4eal.  1  could  perceive  no  reason  £br  the  redtiction  of  the  sale* 
mum  by  the  addition  of  muriatic  acid,  eapecially  after  ascertfon^ 
ing  that  no  chlorine  was  formed.  I  found  at  last  ihai  it  im^ 
owing!  to  the  formation  of  a  Uitle  protoseleniate  of  mercurfi^ 
^bicb  precipitates  along  ^vith  the  sulphur  not  dissolved. 

Selenhiret  of  mercury  dissolves  rapidly  in.  nitromuriatio  acid^ 
^ven  without  the  assistance  of  heat.. 

l6.  Selemuret  of  Bismuth.-'^Tids  combination  takes  place 
^th  the  evolution  of  a  Uttle  heat.  It  melts  at  a  red  heat,  and 
ihen  has  a  polished  surface.  When  cold^  it  has  the  metallic 
lustre,  a  silvery  colour,  and  its  fracture  is  ciystaUine. 

1 1.  Gold  and  selenium  do  not  combine  when  heated  together  r 
but  I  have  no  doubt  that  a  compound  of  them  may  be  obtained 
3>y  precipitating  a  solution  of  gold  by  seleniuretted  hydrogen  gaa^ 

12.  Sdeniuret  of  Palladium. — Palladium  combines  readily 
ivith  selenium^  and  heat  is  evolved.  The  compound  is  greyn 
'Coheres  together,  but  does  not  melt.  Before  the  blow-pipo 
4B6lemum  is  disengaged,  and  when  the  heat  is  strong,  the  seler 
niuret  mehd  into  a  greyish«white  metallic  bj^tton,  brittle,  an^ 
having  a  crystalline  fracture ;  it  still,  therefore,  contains  selenimn^ 

13.  Seleniuret  of  Platinum, — Selenium  combines  very  readily 
-with  platinum  in  powder,  occasioning  the  evolution  of  a  strong 
iiieat.  The  compound  is  a  grey  powder,  not  fused.  In  the  fire^ 
the  selienium  is  easily  oxidized,  and  leaves  the  platinum  puree 
Platinmn  crucibles  are  easily  attacked  by  the  seieniates  when 
they  are  heated  to  redness  in  these  vessels,  or  when  diy  seleniate 
'Of  ammonia  is  evaporated  in  them.  The  surface  oi  the  metal 
•acquires  a  brownish-^grey  colour,  aiid  cannot  be  cleaned ;  but 
the  seleniomris  volatihzed  if  the  crucible  be  heated  to  redness 
^thout  being  covered. 

14.  Seleniuret  of  Antimony. — These- two  bodies  unite  easily 
^aad  with  the  production  of  heat.  The  compound  melts  into  %r 
2iietaUic  button,  having  a  crystalline  fracture..  If  it  be  strongly 
lieated  in  the  air,  it  becomes  covered  with  a  vitreous  scoria* 

16.  Seleniuret  of  Antimony  HHth  Oxide  of  Antimony. — These 
two  substances  easily  unite,  and  form  a  yellowish-brown  mass^ 
transparent  when  in  thin  layers,  vitreous,  and  quite  analogous 
to  what  is  called  glass  of  antimony. 

16.  Seleniuret  of  Tellurium.-^The  two  substances  unite  with 
the  production  of  heat.  The  compound  is  very  fusiUe.  When 
heated,  it  boils  and  sublimes  in  the  form  of  a  metalUc  mass,  of  % 
deep  brown  colour.  It  is  easily  oxidized,  and  leaves  on  the  glata 
transparent  colourless  drops,  whicU  are  not  volatile,  and  appear 
to  be  seleniate  of  tellurium.  The  sublimed  mass  melts  lon^ 
before  it  is  heated  to  redness.  It  ia  \eT^  Vwijii'Su,  ^^fi£v^^ 
temicity,  and  cannot  be  drawu  into  t\«e«LA%V^^  ^^^  -• --^  « 
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when  cold,  it  h^  the  colour  o^  iron,  though  rather  darker,  i» 
Iririttle,  and  has  a  cryBtatline.  fracture. 

'  17.  Seleniuret  of  Arsenic. — Melted  selenium  dissolves  metallic 
ttihsenic  by  degrees.  If  one  of  these  bodies  be  in  excess,  it 
sfablimes,  and  lye  obtain  a  black  and  very  fusible  mass.  When 
heated  to  redness,  it  boils,  and  a  mass  sublimes  which  appears 
to  be  perseleniuret  of  arsenic .  The  ebullition  speedily  termmates, 
and  the  red  mass  remains  yrithout  any  internal  Qiovement.  At  a 
heat  almost  reaching  whiteness,  it  distils  in  drops  ;  when  coldj 
it  is  black,  with  a  shade  of  brown.'  The  surface  has  a  vitreous 
lustre ;  the  fracture  is  also  vitreous. 

8.  Alkaliney  Earthy,  and  Metalline  Seleniurets. 

Selenium  has  the  same  property  with  sulphur ;  it  combines 
with  the  strongest  bases,  and  forms  a  species  of  hepars.  These 
compounds  have  a  taste  and  a  smell  so  similar  to  those  of  the 
compounds  of  sulphur  with  the  same  bases,  that  were  it  not  for 
their  red  colour,  we  should  take  them  for  sulphurets.  Tellurium 
does  not  combine  with  the  alkalies  in  the  moist  way,  unless  it 
has  been  in  the  first  place  united  with  hydrogen.  Tellurium 
luutes  with  potash  in  the  dry  way,  but  the  combination  is  decom- 
posed by  water. 

Seleniuret  of  Potash. — If  we  boil  selenium  in  powder  in  a 
concentrated  ley  of  caustic  potash,  it  gradually  dissolves,  and 
the  liquid  assumes  the  colour  of  strong  ale  so  intensely  that  it 
loses  its  transparency.  Its  taste  is  hepatic,  and  entirely  analo- 
gous to  that  of  sulphuret  of  potash.  Ihe  acids  precipitate  the 
selenium ;  but  the  filtered  liquid  still  yields  ?t  portion  of  selenium 
when  treated  with  hydrogen  gas.  Tnis  shows  that  both  selenic 
acid  and  seleniuret  of  potash  were  formed. 

If  we  melt  together  in  a  glass  vessel  selenium  and  caustic 
potash,  they  combine,  and  the  alkali  retains  the  selenium  even 
when  heated  to  redness.  The  upper  surface  of  the  mass  is 
brown  ;  but  the  portion  in  contact  with  the  glass  has  a  cinnabar 
red  colour.  Seleniuret  of  potash  dissolves  readily  in  water,  and 
attracts  a  little  moisture  from  the  air. 

If  we  mix  pulverized  selenium  with  carbonate  of  potash  like- 
■wise  in  a  state  of  powder,  and  heat  the  mixture  in  an  apparatus 
proper  for  collecting  gas,  we  find  that  tlie  selenium  dnves  off 
the  carbonic  acid,  and  unites  with  the  potash  into  a  black  poroua 
ma^s,  which  does  not  melt  at  an  incipient  red  heat.  This  mass 
yields  a  red  powder.  Treated  with  a  small  quantity  of  water,  it 
dissolves  witn  a  very  deep  ale  colour,  A  larger  quantity  of  water 
precipitates  a  portion  of  the  selenium  in  the  form  of  red  flocks. 
if,  in  this  operation,  the  selenium  be  in  excess,  the  whole  carbonic 
acid  is  expelled,  and  the  compound  is  decomposed  by  acids  with^ 
out  effervescence ;  but  if  there  be  an  excess  of  alkah^  the 
setehium  is  not  precipitated,  at  le3i;&t  vn  Vive  f^^xcva  dft^ee,  by  tfee 
^addition  of  water. 
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Seleniuret  of  Ammonia^ — Ammonia  does  not  dissolve  selenium 
either  in  the  state  of  gas^  or  in  the  liquid  ;  but  if  we  distil  muriate 
of  ammonia  with  seleniuret  of  lime,  we  obtain  in  lie  receiver  a 
Ted  hquid,  having  an  extremely  hepatic  taste,  which  may  be 
iodised  with  a  certain  'quantity  of  water  without  undergoing 
decomposition,  and  which,  when  left  in  the  open  air,  lets  go  its 
ammonia,  and  leaves  the  selenium  in  the  form  of  a  grey  metallic 
jellicle.  If  it  be  diluted  with  a  great  quantity  oi  water,  it  is 
decomposed,  and  has  a  yellow  opalescent  colour  when  viewed  by 
transmitted  light ;  but  a  cinnabar-red  colour  by  reflected  light. 
The  selenium  remains  long  suspended  in  it.  During  the  prepa- 
ration of  that  compound,  a  portion  is  decomposed ;  the  ammonia 
is  disengaged  in  the  form  of  gas,  and  selenium  subUmes.  Hence 
.it  follows  that  this  combination  is  very  weak,  and  is  partly 
decomposed  during  its  preparation.  The  matter  remaimng  ia 
the  retort  after  the  distillation  of  seleniuret  of  ammonia  is  a  mix- 
ture of  muriate,  seleniate,  and  hydroseleniuret  of  Ume  :  the  last 
two  were  formed  by  the  decomposition  of  a  portion  of  the  water 
of  crystallization  of  the  muriate  of  ammonia.  If  we  dissolve 
them  in  weak  muriatic  acid,  the  liquid  acquires  the  odour  of 
seleniuretted  hydrogen,  becomes  muddy  and  red  when  exposed 
to  the  air,  and  deposits  selenium. 

Seleniuret  of  Lime, — If  we  mix  selenium  in  powder  with  lime, 
and  then  expose  the  mixture  to  a  strong  but  not  a  red  heat,  the 
two  substances  combine  and  form  a  cohesive  black  mass,  without 
taste  and  smell,  and  which  does  not  dissolve  in  water.  It  yields 
a  reddish-brown  powder,  and  on  adding  an  acid,  it  is  decom- 
posed, leaving  the  selenium  in  the  state  of  very  bulky  red  flocks. 
The  swelled  state  of  the  selenium  shows  that  the  mass  was  a 
true  compound,  and  not  merely  lime  mechanically  mixed  with 
melted  selenium. 

If  we  expose  this  black  seleniuret  to  a  red  heat,  it  lets  go  a 
portion  of  its  selenium,  and  its  colour  becomes  Ughter.  It  yields 
in  that  state  a  flesh-coloured  powder,  but  it  is  equally  insoluble 
and  tasteless,  as  the  black  seleniuret.  We  may  obtain  the 
same  compound  by  mixing  a  solution  of  muriate  of  lime  with  that 
of  seleniuret  of  potash.  A  seleniuret  of  hme  is  formed  which 
precipitates  in  the  form  of  a  red  powder. 

I  obtained  the  seleniuret  of  lime  crystallized  by  leaving  a 
solution  of  hydroseleniuret  of  lime  in  an  imperfectly  stopped 
vessel,  in  which  it  could  be  slowly  oxidized.  The  liquid  by  little 
and  Uttle  lost  its  colour,  and  deposited  seleniuret  of  lime  at  its 
surface.  At  the  same  time,  brown  and  opaque  needles  were 
attached  to  the  sides  of  the  vessel,  imited  together  three  and 
three,  forming  angles  of  120^.  In  some  of  the  groups,  there 
were  four  or  five  little  crystals.  Under  the  microscope  they 
appeared  to  be  four-sided  prisms,  with  tnmc^t^^  ^xwossaXa*  ''\^sift► 
liquid  still  contained  an  excess  of  lime. 
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'-'.  The  Bolutions  of  the  salts  of  barytes,  strontian,  magnef(ia> 
-afannina,  and  the  other  e^urthsi  yield  with  the  seleniuret  of  poti^h 
insoluble,  flesh-coloured  compounds,  from  which  the  afiids 
separate  selenium.  Bajrytes  and  strontian'retain  the  selenimn  at 
«red  heat;  but  it  may  oe  separated  from  the  others  by  distil- 
intion. 

If  a  metalline  salt  be  precipitated  by  seleniuret  of  potash,  the 
'Selenium  and  the  oxide  precipitate  together.  This  would  talce 
idace  even  if  no  affinity  existed  between  the  two  bodies ;  but  9j^ 
'Belenium  has  a  decided  affinity  for  the  strong  saline  bases,  we 
may  conclude  that  it  has  an  amnitjr  likewise  for  the  weak  bases; 
nhd  that  consequently  these  precipitates  are  real  metalline  sele- 
biurets.  I  have  not  particularly  studied  this  class  of  combinn-- 
tions.  I  have  produced  sdme  of  them,  and  remained  satisfied 
*with  the  knowledge  of  their  existence. 

Sulphur  possesses  the  same  property  in  common  with  sele-- 
idmn ;  but  the  metalline  sulphurets  nave  not  been  examined.  I 
Itave  shown  in  the  Elements  of  Chemistry,  published  in  Swedish, 
-vol.  ii.  p.  113 — 213,  that  the  protoxides  of  iron  and  cerium  may 
be  combined  with  sulphur  even  in  the  dry  way. 

Selenium  may  likewise  be  combined  with  melted  wax  and 
with  the  fat  oils,  but  not  with  the  volatile  oils.  A  solution  of 
selenium  in  olive  oil  appears  orange  and  clear  wh^n  seen  by 
transmitted  light ;  but  pale-red,  and  muddy,  by  reflected  light. 
At  the  ordinary  temperature  of  the  atmosphere,  it  assumes  the 
consistence  of  an  unguent,  and  loses  the  colour  at  the  instant  of 
its  congealii^.  The  colour  returns  when  we  melt  it.  Tbia 
compound  has  no  peculiar  smell.  It  would  appear  that  the 
selenium  merely  dissolves  in  the  oil  without  occasioning  any 
decomposition  of  it,  as  is  done  by  sulphur. 

9.  Combinations  of  Selemc  Acid  with  the  Bases, 

Selenic  acid  has  a  considerable  degree  of  strength.  It  unites^ 
nvith  oxide  of  silver  when  dropped  into  the  nitrate  of  that  metal; 
and  of  the  oxide  of  lead  when  dropped  into  the  combination  of 
tiiis  oxide  with  muriatic  or  nitric  acid.  In  consequence  of  its 
less  volatility,  it  often  displaces  the  nitric  and  muriatic  acids  by 
distillation,  and  seizes  on  the  bases  with  which  they  were  united; 
imt  in  its  turn,  it  is  expelled  by  the  more  fixed  acids,  as  the 
^snlphuri€,  phosphoric,  arsenic,  and  boracic.  It  seems  to  be 
nearly  on  a  footing  with  arsenic  acid,  or  perhaps  its  affinity  is 
Somewhat  weaker.  With  the  alkalies,  it  does  not  form  neutra} 
isalts.  This  is  the  case  likewise  with  the  phosphoric,  arsenic,  and 
boracic  acids.  The  compounds  approaching  nearest  to  neutra^ 
City,  and  which,  therefore,  we  call  neutral,  act  on  vegetaUe 
^<uours  like  the  bases  and  have  an  alkaUne  tast^.  All  th^  neutral 
seleniates  formed  with  other  bases  are  either  insoluUe  or  very 
Jiitle  soluble  in  water.     In  the  neutxaX  &^\emai^^,  \!cv^  ^<ca<&l  ^^joa- 
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tainft  twice  as  much  oxygen  as  the  bases,  and  itfif  ce^aeiUr  of 
jsaturation  (that  is  to  say>  the  quantity  of  oxygen  in  a  base 
which  saturates  100  parts  of  the  acid)  is  14*37« 

Selenic  acid  gives  salts  with  two  different  proportions  of  exxsesa 
of  acid.  In  the  first, ,  the  base  is  combined  with  twice  as  much 
acid  as  in  the  neutral  salts;  and  these  compounds  are  veqr 
soluble  in  water.  There  are,  however,  some  bases  which  I  have 
not  been  able  to  combine  with  an  excess  of  acid;  viz.  oxides  of 
lead,  silver,  and  copper,  and  protoxide  of  mercury.  In  this  class, 
virhich  I  shall  call  bisekniates,  the  acid  contains  four  times  as 
much  oxygen  as  the  base.  The  alkaline  biseleniates  act  as 
acids,  and  we  cannot  produce  any  intermediate  compounds 
between  those  which  are  alkaline  and  those  which  are  acid^  tf 
we  except  mixtures  of  the  two  in  such  propojrtions  that  the  two 
opposite  properties  are  destroyed ;  but  evaporation  causes  the 
salt  with  excess  of  acid  to  crystallize,  while  the  other  remains  in 
the  liquid  with  its  apparent  excess  of  alkali.  In  the  salts  with 
"^e  ^atest  degree  of  excess  of  acid,  which  I  shall  call  qtiadru 
seleniates,  the  base  appears  to  be  combined  with  four  times  as 
much  acid  as  in  the  neutral  salts  ;  but  I  must  mention  that  this 
conclusion  is  not  founded  on  researches  made  on  purpose,  but 
is  a  deduction  partly  from  direct  experiments,  ana  partly  from 
analogy.  I  have  produced  only  quadriseleniates  witli  an  ftiV^line 
base. 

On  the  other  hand,  selenic  acid  seldom  gives  salts  with  excess 
of  base,  and  merely  with  those  dislin^shed  by  their  tendency 
to  form  such  salts.  For  example,  oxide  of  lead  does  not  form  a 
subseleniate  when  we  digest  its  neutral  seleniate  with  caustic 
potash  ;  but  if  we  distil  the  neutral  seleniate,  it  lets  go  a  portion 
of  its  acid,  and  leaves  a  subsalt  from  which  the  acid  cannot  be 
expelled  by  heat.  However,  with  the  oxide  of  copper,  we  obtain 
a  subsalt  even  in  the  humid  way.  I  have  not  examined  the 
ratio  between  the  acid  an^  base  in  these  subsalts. 

The  seleniates  are  usually  decomposed  by  a  disgree  of  heat 
far  from  considerable.  This  decomposition  is  occasioned  by 
foreign  combustible  bodies  which  almost  always  mix  with  them, 
especially  if  they  be  paissed  through  the  filter.  The  combustible 
body  decomposes  a  portion  of  the  acid;  but  the  selenium 
remains  in  combination  with  the  base.  An  alkaline  seleniate 
thus  treated  dissolves  in  water  with  a  red  colour ;  and  an  earthy 
seleniate  leaves  the  selenium  in  red  flocks,  when  we  dissolve  it 
in  an  acid.  If  this  phenomenon  does  not  appear  befpre  heatii^ 
the  seleniate,  we  mix  it  with  a  little  nitrate,  the  acid  of  which  is 
decomposed  in  preference. 

If  we  mix  an  alkaUne  or  alkaline  earthy  seleniate  with  char- 
)coal  in  powder,  and  then  heat  it  to  redness,  the  seleulc  %i^>d>& 
decomposed  without  detonation.    CaxboiiVi  «i'Cv5l  «mSl  ^^^  ^"^ 
barboh  are  disengaged ;  a  small  quantity  oi  %^<esi£esxa  %?QXAsas^^ 
but  the  greatest  part  remains  in  combma.\ioTi  ^\5a:  ^^Xs^^^* 
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we  make  the  same  experiment  with  an  earthy  seleniate,  the 
selenium  is  disengaged  in  proportion  as  it  is  deoxidated.  Tlie 
nietalUc  seleniates  are  reduced  by  the  action  of  charcoal  into 
seleniurets^  and  the  seleniuip  remains  combined  with  the  metal. 
'  Selenic  acid  does  not  communicate  to  the  seleniates  any 
peculiar  taste.  The  alkaline  seleniates  have  a  weak  saline  taste, 
•  while  the  earthy  and  metaUine  seleniates  have  the  taste  peculiai: 
to  the  base^  just  as  happens  in  their  combinations  with  other 
flcids. 

1.  Seleniate  of  Potash. — ^The  neutral  salt  is  soluble  in  water  in 
-almost  every  proportion.  When  the  liquid  is  evaporated,  it 
ibecomes  covered  with  a  saline  pellicle^  composed  of  small  crys- 

talliue  grains,  the  form  of  which  I  have  not  been  able  to  deter- 
mine. These  grains  are  likewise  deposited  at  the  bottom.  The 
salt  does  not  crystallize  on  coolings  but  requires  a  constant 
-evaporation.  When  evaporated  to  dryness,  it  leaves  a  rough 
-mass,  which  attracts  moisture  from  the  atmosphere.  When 
heated  to  redness,  it  melts,  anxi  becomes  yellow.  On  cooUng, 
it  recovers  its  white  colour.    It  is  insoluble  in  alcohol. 

The  biseleniate  crystallizes,  though  with  difficulty,  when  its 
solution  has  been  concentrated  to  the  consistence  of  a  syrup,  and 
then  allowed  to  cool.  The  salt  is  deposited  in  feather-shaped 
crystals,  which  at  last  fill  the  whole  matter  which  appears 
entirely  solidified.  This  salt  is  deliquescent.  Alcohol  dissolves  it 
in  small  quantity.  It  is  decomposed  by  heat,  letting  go  the 
half  of  its  acid  ;  though  the  fire  must  be  continued  a  long  time 
to  obtain  a  complete  decomposition. 

The  qmdriseteniate  does  not  crystallize,  and  when  evaporated 
"to  dryness,  becomes  liquid  again  in  a  short  time  by  absorbing 
^moisture  firom  the  air. 

2.  Seleniate  of  Soda. — The  neutral  salt  is  very  soluble  in 
water.  It  has  the  taste  of  borax.  If  we  continue  the  evapora- 
tion after  reducing  it  to  the  consistence  of  a  syrup,  the  solution 
begins  to  deposit  small  ciystaUine  grains,  and  it  becomes  covered 
wim  a  saline  pellicle,  of  a  white  enamel  colour.  It  does  not 
crystallize  by  cooling.  When  evaporated  to  dryness,  it  does  not 
absorb  moisture  from  the  atmosphere.  Alcohol  does  i^ot 
absorb  it. 

The  biseleniate  crystallizes,  if  a  solution  concentrated  to  the 
consistence  of  a  syrup  be  allowed  to  cool  slowly.  The  crystals 
are  acicular,  partly  grouped  in  stars,  and  partly  in  grains  com- 
posed of  concentric  rays.  It  does  not  effloresce ;  but,  when 
heated,  it  loses  its  water  of  crystallization,  and  then  melts  and 
forms  a  yellow  Uquid  matter.  On  cooling,  it  becomes  white  and 
crystalline,  and  acquires  a  radiated  fracture.  When  heated  to., 
redness,  the  selehic  acid  evaporates  in  the  form  of  a  white  smoke, 
and  neutral  seleniate  remains. 
The  yuadrisekniate  crystaUizeB  va  i\e«d\«^  v;\v^xk  vr«^:^t^t^d 
jspanUaeouBiy.    It  is  not  altered  by  ex^o«\«^  Na^  ^^  ^*    - 
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'  Seleniate  of  soda  was  employed  by  me  to  determine  the  degree 
of  saturation  of  the  acid  in  the  alkaline  seleniates,  and  to  coxa- 
pare  it  with  what  takes  place  in  the  eartliy  and  metalline 
Aeleniatefs.  The  analysis  of  these  salts,  however,  is  no.t  so 
simple  as  it  appears  at  first  sight. 

I  attempted  to  precipitate  the  solution  of  the  seleniate  rendered 
acid  by  the  muriatic  acid  necessary  to  saturate  the  soda  by 
passing  through  it  a  current  of  sulphuretted  hydrogen  gas  as 
long  as  any  precipitate  fell.  But  the  precipitation  was  not 
complete  ;  for  on  evaporating  the  liquid,  sulphuret  of  selenium 
still  continued  to  fall.  The  muriate  of  soda,  when  heated  to! 
redness,  gave  out  a  strong  odoiir  of  selenium,  and  the  crucible 
was  attacked.  The  best  mode  of  performing  the  analysis  is  to 
heat  the  neutral  seleniate  of  soda  with  twice  its  weight  of  sal- 
ammoniac.  By  this  means  the  selenium  is  driven  off,  and 
nothing  remains  but  muriate  of  soda. 

One  hundred  parts  of  seleniate  of  soda  that  had,  been  strongly 
heated  and  then  reduced  to  powder  produced,  by  such  an  opera- 
tion, 66f  parts  of  muriate  of  soda,  equivalent  to  35'5  parts  of 
soda.  Therefore  100  parts  of  selenic  acid  had  been  combined 
with  55  parts  of  soda,  containing  14*11  of  oxygen  j  or  very 
nearly  half  the  oxygen  contained  in  the  acid. 

One  hundred  parts  of  the  biseleniate,  which  had  been  fused 
under  a  gentle  heat,  to  drive  off  the  water  of  combination  (but 
it  was  impossible  to  prevent  traces  of  the  acid  from  appearing  in 
the  last  portions  of  the  water),  produced  by  the  same  analytical 
method,  41^  parts  of  muriate  of  soda,  equivalent  to  22*17  parts 
of  soda  :  100  parts  of  the  acid,  therefore,  were  combined  with 
28*48  parts  of  soda,  containing  7*5  parts  of  oxygen ;  which 
exceeds  a  little  half  the  quantity  found  by  experiment  in  t^e 
neutral  salt.  I  ought  to  mention  that  it  is  veiy  difficult  to  obtain 
these  salts  at  their  true  point  of  saturation,  when  we  want  them 
dry,  since,  in  the  biseleniate,  we  cannot  separate  all  the  water 
without)  at  the  same  time,  driving  off  a  small  portion  of  acid. 
On  the  other  hand,  when  we  endeavour  to  obtain  the  neutral 
seleniate  by  heating  a  seleniate  containing  a  small  excess  of 
acid,  this  excess  is  not  driven  6ff,  except  by  a  long  exposure  to 
the  action  of  the  fire. 

{To  be  continued.) 


Article  V. 

Memoir  on  a  new  Acid  produced  during  the  Calciriatim  of 
Mucic  Acid.*    ^y.M.  Houton  Labillardiere. .        .     .    .. 

While  treating*  surar  of  milk ^tktiVtJac  toiA,^^'^^^^^ 
vered  a  pficaliar  Midi  to  "wjueh  he  gfetvei  ^e  ttoift  o^^^^^^^^^^ 

•  TnadMted  from  the  Annales  dc  Chlnde  et  de  l?H^w<«»*  Vx-.  ^»^- 
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eeid,  because  he  considered  it  jpeculiar  to  sugar  of  milk.  Tlie 
'moe  acid  M^as  met  with  afterwards  while  treating  gums  with 
mtfie  acid,  and  received  the  name  of  mucous  acid.  rinaliVy  the 
iiamer  of  mucic  acid  was  ^ven  to  it  to  render  it  conformable  to 
the  names  of  the  other  acids. 

Scheele,  while  examining  the  properties  of  this  acid,  subjected 
-it  to  die  action  of  heat  in  a  retort,  and  observed  that  dormg  tts 
decomposition  there  subUmed  into  the  upper  part  of  the  retort  a 
•  brown  salt,  which  had  a  smell  similar  to  that  of  a  mixture  of 
benzoin-and  amber,  which  was  soluble  in  water  and  alcohol,  and 
burned  with  flame  upon  red-hot  coals  ;  and  that  the  hquid  which 
passed  at  the  same  time  during  the  distillation  contained  the 
8^e  matter  in  solution. 

Trommsdorf  *  resumed  the  experiments  of  ScTieele  on  this 
tiubject,  with  a  view  to  examine  with  care  the  nature  of  this  ciys-- 
talhne  substance,  and  observed  that  during  the  calcination  of 
loucic  acid,  there  were  formed  succinic,  pyrotartaric,  acetic 
acids,  an  empyreumatic  oil,  water,  and  carbomc  acid,  and  carbu- 
retted  hydrogen  gases. 

Having  read  the  result  of  the  experiments  by  which  Tromms- 
dorf undertook  to  prove  the  identity  of  this  crystaUine  matter 
with  succinic  acid,  I  observed  that  m  the  comparison  which  he 
drew  between  the  two  bodies,  he  ascribed  properties  to  succi4ic 
acid  very  different  from  those  which  it  really  possesses  ;  such  as 
the  solubility  of  succinate  of  copper  and  of  lead  :  and  that  the 
experiments  from  which  he  infers  the  presence  of  pyrotartaric 
acid  are  not  more  conclusive.  These  facts  induced  me  to  repeat 
the  experiments  of  these  two  chemists,  and  I  satisfied  myself 
that  during  the  calcination  of  mucic  acid  neither  succinic  nor 
pyrotartanc  acid  was  formed ;  but  a  peculiar  acid  to  which  I 
^ve  the  name  otpyromucic  acid,  from  the  analogy  of  its  forma- 
tion with  that  of  pyrotartaric  acid. 

Mucic  acid  calcined  in  a  retort  gives  for  products  a  very  acid 
brown  liquid,  accompanied  with  some  crystals,  a  small  part  of 
which  remain  attached  to  the  upper  part  of  the  retort :  it  gives 
also  carbonic  acid  and  carburetted  hydrogen  gases,  while  a  light 
charcoal  remains  in  the  retort.  The  acid  formed  in  this  case  is 
almost  completely  dissolved  in  the  liquid,  and  mixed  with  a  little- 
acetic  acid  and  empyreumatic  oil,  wnich  prevents  it  from  crys- 
tallizing. To  separate  these  two  matters,  the  crystals  are  added 
to  the  liquid,  and  it  is  mixed  with  twice  or  thrice  its  volume  of 
water,  which  precipitates  a  part  of  the  empyreumatic  oil,  and 
after  having  filtered  the  liquid,  it  is  evaporated  till  it  deposits 
crystals.  'Rie  greatest  part  of  the  acetic  acid  separates  during 
the  evaporation,  and  the  new  acid  then  crystallizes  with  facility. 
After  separating  the  crystals,  the  mother-water  is  evaporated 
,  ^am  to  extract  the  rest  of  the  acid.  Ixi  ti^\&  %t;ajte^  it  is  in  small 
jrellow ^cryst^ls,  which  are  very  diS^cxi^t  V^  ^>m^  ^s^  ^e^wi^ 

•  Ann.  dc  dim.  Ux\,  1^. 
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^tystaiUzationSy  uxdess  we  distil  them  in  a  small  retort  fumiabod 
irith  a  receiver  at  a  temperature  of  about  266^«  Tbey  be^  to 
melt,  apd  thea  distil  like  chloride  of  antimony,  leaving  m  the 
fetort  merely  a  small  black  residue.  The  distilled  acid  renins  a 
sli^tly  yellow  colour ;  but  a  single  crystaUizatiouis  sufficient  to 
render  it  perfectly  f)ure  :  150  grammes  of  mucic  acid  give  about 
60  grammes  of  the  Uquid,  from  which  we  obtain  8  or  10  grammes 
of  pure  acid. 

This  acid^  which  I  shall  distinguish  hereafter  by  the  name  of 
Pjfronn^Cf  is  white^  destitute^  of  smell,  of  a  strong  acid  taste^ 
tmelts  atthe  temperature  of  266^,  and  is  volatilized  a  little  above 
that  temperature,  condensing  into  a  liquid,  which  is  converted 
on  cooUng  into  a  crystalline  mass,  the  surface  of  which  is  covered 
>mtii  fine  needles,  and  it  leaves  only  traces  of  a  residue.  When 
placed  on  re3«hot  coals,  it  melts,  and  is  volatilized  in  white, 
penetrating  vapours,  When  exposed  to  the  air,  it  does  not 
uttract  moisture.  It  strongly  reddens  litmus,  is  much  more 
soluble  in  boiling  than  in  col^  water.  Hot  water  saturated  with 
it  deposits  it  on  cooling  in  small  elongated  plates,  which  cross 
each  other  in  all  directions.  Water,  at  the  temperature  of  £9% 
4sUssolves  ^th  of  its  weight  of  it.  Alcohol  dissolves  it  more 
abundantly  than  water. 

This  acid,  subjected  to  analysis  by  means  of  peroxide  of 
•copper,  gives  the  following  constituents : 

By  weight.  By  volnme. 

Carbon 62-118   371 

Oxygen -.  45-806   120 

Hydrogen 2-111   84 

'  If  we  reduce  the  volumes  to  more  simple  numbers,  we  obtain 

Carbon 9 

Oxygen •...«,..»• 3 

Hydrogen 2* 

This  acid  unites  readily  with  the  different  metallic  oxides,  and 
IB  neutralized  by  them.  Most  of  its  salts  are  soluble,  and  capable 
of  crystaUizing. 

Pyromu(^ate  of  potash  is  very  soluble  in  water  and  alcohol, 
and  crystallizes  with  difficulty.  When  evaporated  to  a  pellicle, 
it  assumes  the  form  of.  a  granular  mass,  which  deUquesces  in 
the  air. 

Pyromucate    of   soda   Ukewise    crystaUiaies   with  difficulty^ 

*  Thii  Is  nearly,  9  atoms  carbiMi ^, .  «■,  »  9*75 

6  atoms  oxygen =  6*00 

8 atom byrtrogea «  0*95 

I 

*o  tliat  if  the  ana)y»iB  In  the  text  be  c^orrect,  tVic  meXfJiW  ol  asi  1^1X00^  ^1>\S^  wSA 
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attracts  moisture,  and  is  leito  soluble  in  alcohol  than  the  salt'of 
p<5ta8h. 

Pyromucates  of  barytesy  strontian^  and  lime/ possess  neady 
the  same  properties.  They  are  rather  more  soluble  in  hot  than 
cold  water,  crystallize  easily  in  small  crystals,  not  altered  by 
exposure  to  the  air,  and  insoluble  in  alcohol.  Pyron^ucaite  os 
bwytes  is  composed  of 

Acid.  • •••  67-7 

Barytes 422 

Hence  it  results  that,  according  to  the  analysis  of  the  acid, 
the  ratio  of  the  oxygen  of  the  barytes  to  that  of  the  acid  is 
*  y.  4*43  :  26' S4,  or  ::  f :  6,  and  to  the  acid  itself ::  1  :  13. 

Pyromucic  acid  neutralized  by  ammonia  loses  a  portion  of  its 
base  by  evaporation,  and  forms  an  acid  salt,  which  ciystallizes 
with  facility. 

The  solution  of  this  acid,  when  heated  with  an  excess  of  oxide 
of  copper,  is  neutralized,  and  forms  a  salt,  which,  by  evapora- 
tion, IS  deposited  in  small  greenish-blue  crystals,  less  soluble 
than  pyromucates  of  barytes  and  strontian. 

Zinc  dissolves  in  hot  pyromucic  acid,  and  with  the  evolutioniof 
hydrogen.  A  salt  is  formed,  which  cements  into  a  mass  when 
evaporated. 

Iron  acts  in  the  same  way,  and  its  protoxide  forms  a  soluble 
salt,  precipitated  greenish-white  by  alkalies.  Peroxide  of  iron 
forms  an  insoluble  salt,  of  a  yellow  colour,  similar  to  that  of  sub- 
sulphate  of  mercury.     It  is  obtained  by  precipitation. 

One  of  the  most  remarkable  combinations  of  this  acid  is  that 
which  it  forms  with  oxide  of  lead,  when  heated  with  moist 
carbonate  of  lead.  It  dissolves,  and  forms  a  neutral  salt.  The 
liquid  separated  from  the  excess  of  carbonate  holds  the  pyro- 
mucate  of  lead  in  solution.  When  evaporated,  brownidi 
globules  collect  on  the  surface,  of  an  oily  and  transparent  aspect, 
which,  being  separated  from  the  liquid,  acquire  on  cooUng  the 
softness  and  tenacity  of  pitch,  and  at  last  become  solid,  opaque, 
and  whitish.  When  the  evaporation  is  continued,  new  globsles 
are  formed,  and  the  whole  liquid  is  converted  into  this  species  of 
salt,  from  which  the  acid  and  oxide  of  lead  may  be  extracted 
mialtered. 

Succinate  of  lead  possesses  similar  properties  with  regard  ta 
solubility. 

Oxide  of  silver  dissolves  likewise  in  pyromucic  acid»  By 
evaporation^  the  liquid  acquires  a  brown  colour,  and  the  salt 
crystallizes  m  small  white  plates. 

The  alkaline  pyromucates  form  few  precipitates  with   the 
neutral  metallic  solutions,  unless  they  be  very  concentrated ;  and 
when  precipitatea  appear,  they  dissolve  in  a  slight  excess  of  acid^ 
or  even  of  water. 
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Sblutioi^  of  copper.  Solutions  of  silver, 

protoxide  of  iron,  '               man^ese,  ^ 

acetate  of  -lead,  ^              . .    alumina, 

zinc,,  ma^oesia, 
cobalt, 

are  not  altered  by  these  salts  ;  but  they  precipitate 

Peroxide  pf  iron,  yellow ; . 
Protonitrate  of  mercury ; 
Subacetate  of  lead ; 
Nitrate  of  tin,  white. 

The  acid  alone  precipitates  only  subacetate  of  lead. 

The  properties  pomted  out  are  sufficient  to  distinguish  this 
acid  from  the  benzoic  and  succinic  as  Scheele  may  have  supposed 
it  to  be ;  and  from  the  succinic  acid  alone,  which  Trommsdorf 
took  it  for.  As  for  the  pyrotartaric  acid  announced  by  this  last 
chemist  as  one  of  the  products  of  the  calcination  of  mucic  acid, 
reagents  have  not  been  able  to  ascertain  its  existence  ;  while  a 
Tery  small  quantity  of  a  soluble  pyrotartrate  mixed  with  a  great 
quantity  of  a  pyromucate  is  demonstrated  by  the  precipitate 
which  it  forms  with  the  sulphate  of  copper. 


Article  VI. 

New  Details  respecting  Cadmium,*    By  M.  Stromeyer. 

M.  Stromeyer  has  communicated  to  the  Royal  Society  of 
Gottingen,  at  the  meeting  of  Sept.  10,  1818,  the  first  part  of 
his  researches  on  the  new  metal  wnich  he  discovered  in  zinc  and 
its  oxides,  and  to  which  he  has  given  the  name  of  cadmium. 
Assisted  by  two  of  hi^  pupils,  M.  mahner,  of  Brmiswick,  and 
M.  Siemens,  of  Hamburgh,  he  has  not  only  verified  his  first 
Testdts,  but  has  been  able  to  give  a  greater  extent  to  his 
researches,  and  to  reduce  them  to  a  great  degree  of  precision. 
He  states  that  he  has  explained  more  fully  me  circumstances 
which  led  to  the  discovery  of  cadmium;  and  in  that  way  hasr 
shown  the  part  which  M.  Hermann,  of  Schoenbeck,  and  Dr. 
KolofF,  of  Magdeburg,  had  in  it.  He  gives  likewise  the  names  of 
Ihe  different  species  of  zinc,  of  its  oxides,  or  of  its  ores,  which 
<kmtain  cadmium.  Among  these  last,  M.  Stromeyer  has  found 
it  only  in  a  very  small  proportion  in  some  blendes,  with  the 
exception  of  some  varieties  of  radiated  blende  of  Przibram,  in 

Aungary,  which  contains  two  or  three  per  cent*  Qfvt*    ^L^X^MrT, 

t • ..  •   .         .        ■       -  • 

*  From  Annalen  dcr  Phys\k,\x.  \^3.        '        .    " 
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wise  giyes  the  process  for  procuring  cadmium  in  a  state  of 
purity. 

Accordinff  to  this  process,  we  begin  by  dissolvins  in  sulphmie 
acid  die  suratances  which  contain  cadmium,  and  through  the 
solution,  which  must  contain  a  sufficient  excess  of  acid,  a  cur-^ 
reiit  of  sulphuretted  hydrogen  gas  must  be  passed.  The 
precipitate  tormed  is  collected  and  well  washed.  It  is  thm 
dissolved  in  concentrated  muriatic  acid,  and  the  excess  of  actd 
driven  off  by  evaporation.  The  residue  is  dissolved  in  water> 
and  precipitated  by  carbonate  of  ammonia,  of  which  an  excesa 
is  added  to  redissolve  the  zinc  and  the  copper  that  may  have 
been  precipitated  by  the  sulphuretted  hydrc^en  gas.  The 
carbonate  of  cadmium,  being  well  washed,  is  heated  to  drive  off 
the  carbonic  add,  and  the  remaining  oxide  is  reduced  by  mixiiig 
it  with  lamp-black,  and  exposing  it  to  a  moderate  red  neat  in  a 
glass^  or  earthen  retort. 

The  colour  of  cadmium  is  a  fine  white,  with  a  slight.ahade  of 
bluish-gr^,  and  approaching  much  to  that  of  tin.  like  thift 
hfit  metal,  it  has  a  strong  lustre,  and  takes  a  cood  pdish.  lift 
texture  is  perfectly  compact,  and  its  fracture  hackly.  It  cr^ 
tallizes  easily  in  octahedrons,  and  presents  at  its  surface  oa 
cooliB^  the  appearance  of  leaves  of  fern.  It  is  soft,  very  fiexiUeiy 
and  yields  readily  to  the  file,  or  the  knife.  It  stains  pret^ 
strongly;  however,  it  is  harder  than  tin,  and  surpasses  it  in  tena- 
city, it  is  likewise  very  ductile,  and  may  be  reduced  to  fine 
wires,  or  thin  {dates  ;  yet,  when  long  hammerecjl,  it  scales  tiffin 
different  places.  Its  specific  gravity,  without  being  hammered^ 
is  8-6040,  at  the  temperature  of  62* ;  when  hammered,  it  ia 
8*6944.  It  melts  before  being  heated  to  redness,  and  is  volati- 
lized at  a  heat  not  much  greater  than  what  is  necessary  t» 
volatilize  mercury.  Its  vapour  has  no  peculiar  odour.  It 
condenses  in  drops  as  readily  as  mercury,  wnich,  on  congeiding^ 
present  distinct  traces  of  crystallization. 

Cadmium  is  as  little  altered  by  exposure  to  the  air  as  tin. 
When  heated  in  the  open  air,  it  bums  as  readily  as  this  last 
metal,  and  is  converted  into  a  brownish-yellow  oxide,  whidh 
appears  usually  under  the  form  of  a  smoke  of  the  same  colour^ 
but  which  is  very  fixed.  Nitric  acid  dissolves  it  easily  cold  ; 
diluted  sulphuric  acid,  muriatic  acid,  and  even  acetic  acid,  attack 
it  with  disengagement  of  hydrogen  gas  ;  but  their  action  is  veiy 
feeble,  especialfy  that  of  acetic  acid,  even  when  it  is  assisted  by 
heat.  The  solutions  are  colouriess,  and  are  not  precipitated  by 
vrater. 

Cadmium  forms  onlv  a  single  oxide ;  100  parts  of  the  metal 
combine  vrith  14*362  of  oxygen.  According  to  this,  the  equiva- 
lent number  for  cadmium  is  69*677,  and  that  of  the  oxide  S*677 
-f-  10  ss  79*677.  The  colour  of  the  oxide  varies  according  to 
the  circumatances  in  which  it  is  formed.  It  is  brownish-yellow, 
ligbt-brown,  dark-brown,  and  eveu  \>\wiV\^\i.   \\.*\%  ojsaiifc  ^ssA. 
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aiid  infusiUe  in  the  strongest  white  heat;^  and  does  hot  lose  its 
oxygen.  When  mixed  with  charcoal^  it  is  reduced  with  gt^ 
rap^i^  before  a  red  heat*  It  dissolves  easily  in  borax  wiuujfiit 
ccnMruig;  it,  and  gires  a  transparent  glass  bead.  It  is  insohiblo 
in  water ;  but  in  some  circumstances  forms  a  colourless  hydnrte, 
which  speedily  attracts  carbonic  acid  from  the  air^  and  whidbi 
easSy  gives  out  its  water  when  exposed  to  heat. 

The  fixed  alkalies  do  not  dissolve  the  oxide  of  cadimum  in  a 
sensible  degree,  but  they  promote  its  combination  with  water» 
Ammonia,  on  the  contrary,  dissolves  it  easily.  It  becomes 
white  in  the  first  place,  and  is  changed  into 'a  hydrate.  On 
evaporating  the  ammonia,  the  oxide  precipitates  in  a  very  gela*^ 
tinous  hydrate. 

-  With  the  acids,  the  oxide  of  cadmium  exhibits  the  properties 
of  a  saturating  base. .  It  forms  salts,  which  are  almost  all  colour* 
less,  have  a  sharp  metallic  taste,  are  mostly  very  soluble  in  water, 
and  cryst£iHizable,  and  possess  the  following  characters  : 

1.  the  fixed  alkdlies  precipitate  the  oxide  in  the  state  of  a 
white  hydrate.  When  added  in  excess,  they  do  -xkoi  redissolv^ 
the  precipitate,  as  is  the  case  with  the  oxide  of  zinc. 

2.  Animoiiia  likewise  precipitates  the  oxide  white,,  dnd  doubts 
less  in  the  state  of  hydrate;  but  an  excess  of  the  alkali 
immediately  redissolves  the  precipitate. 

3.  Hie  Valine  carbonates  produce  a  white  precipitate,  whichi 
is  SB  anhydrous  carbonate :  zinc  in  the  same  circumstances  gives 
a  hydroufr  clarfoonate.  The  precipitate  formed  by  the  carbonate 
of  ammonia  is  not  soluble  in  an  excess  of  this  sidution.  ZiiA^ 
exhibits  qmie  different  properties. 

4.  Phosphate  of  soda  gives  a  white  pulverulent  precijAtate. 
The  precipitate  formed  by  the  same  salt  in  solutions  of  zinc  i» 
in  fine  crystalline  plates. 

5.  Sulphuretted  hydrogen  and  the  hydrosulphnrets  precipitate 
cadmium  yellow  or  orange.  This  preapitate  resembles  orpiment 
a  little  in  colour,  with  which  it  might  be  confounded  without 
sufficient  attention.  But  it  may  be  distinguished  by  being  more 
pulverulent,  and  precipitating  more  rapidfy.  It  differs  particu* 
mrfy  in  its  easy  solubihty  in  muriatic  acid,  and  in  its  fixity. 

o.  Triple  prussiate  of  potash  precipitates  solutions  of  cadninutti 
white. 

-7.  Nutgalls  do  not  occasion  any  change. 

8.  Zinc  precipitates  cadmium  in  the  metallic  state  in  the  form 
of  dendritical  leaves,  which  attach  themselves  to  the  zinc. 

The  following  are  the  salts  i^ch  Stromeyer  has  partictdariy 
examined. 

Carbonate  of  cadmium  is  pulverulent,  and  insoluble  in  water* 
It  readily  loses  its  acid  when  heated.    It  is  composed  of 

Acid lOO-Wi 

Ojdd^. *»i-%% 


V 


I 


/ 
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The  sulphate  ciystaiUzes  in  large  rectangular  prisms,  trans- 
parenti  similar  to  sulphate  of  zinc,  and  very  soluble  in  water.  It 
effloresces  strongly  m  the  air,  and  loses  easily  its  water  of  crys- 
tallization at  a .  gentle  heat.  It  is  not  decomposed  without 
difficuliy  by  heat,  and  may  be  exposed  to  a  feeble  red'heat  with- 
out undergoing  any  change.  At  a  more  elevated  temperature, 
it  gives  out  its  acid,  and  is  converted  into  a  subsulphate,  which 
crystallizes  in  plates,  and  which  dissolves  with  difficulty  in  water. 
The  neutral  sulphate  is  a  compound  of 

Acid 100-00 

Oxide 161-12 

100  parts  of  the  salt  take  34*26  of  water  of  crystallization. 

Nitrate  of  ^adiifiium  crystallizes  in  prisms,  or  needles,  usually 
grouped  in  rays.    It  is  deliquescent.    Its  constituents  are : 

Acid 100-00 

Oxide 117-68 

100  parts  of  the  dry  salt  take  28-31  of  water  of  crystallization. 
The  chloride  of  cadmium  crystallizes  in  small  rectangular 

Erisms,  perfectly  transparent,  which  effloresce  easily  when 
eated,  .and  which  are  very  soluble.  It  melts  before  bein^ 
heated  to  redness,  after  losing  its  water  of  crystallization,  and 
on  cooUng  assumes  the  form  of  a  foliated  mass,  which  is  transpa- 
rent, and  has  a  lustre  slightly  metallic  and  pearly ;  but  which 
speedily  loses  its  transparency  in  the  air,  ana  falls  into  a  white 
powder.  At  a  higher  temperature  the  chloride  of  cadmium 
sublimes  in  small  micaceous  plates,  which  have  the  same  lustre 
and  transparency  as  the  melted  chloride,  and  which  undergo  the 
same  alteration  in  the  air:  100  parts  of  fused  chloride  are 
composed  of 

Cadmium 61-39 

Chlorine 38-61 

100-00 

Phosphate  of  cadmium  is  pulverulent,  insoluble  in  water,  and 
melts>  when  heated  to  redness,  into  a  transparent  vitreous  body. 
It  is  composed  of 

Acid 100-00 

Oxide 225-49 

Borate  of  cadmium  obtained  by  precipitating  a  solution  of 
neutral  sulbhate  of  cadmium  by  borax  is  scarcely  soluble  in 
water.     When  dry,  it  is  composed  of 

Acid 27-88 

Oxide 72-12 
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'  Acetate  of  cadnuum  ciTstallizes  m  small  prism9>  lisuafly  dis- 
posed in  starsy  which  are  not  altered  by  exposure  to  the  air,  and 
are  very  soluble  in  water. 

^  Tartrate  of  cadmium  crystallizes  in  small  need[Ies/  soft,  like 
wooly  and  scarcely  soluble  in  water.  The  oxalate  is  pulverulent 
and  insoluble. 

The  citrate  forms  a  crystalline  powder;  very  little  soluble. 

Cadmium  combines  with  isulphur,  as  with  oxygen,  in  only  on^ 
proportion.  One  hundred  parts  of  cadmium  take  28*172  of  sul- 
phur. This  sulphuret4ias  a  yellpw  colour,  with  a  sh^de  of  orange^ 
When  heated,  it  b*ecomes  first  brown,  and  then  crimson,  but  it 
loses  these  colours  on  cooling.  It  is  very  fixed  in  the  fire.  It 
begins  to  melt  when  it  is  heated  to  a  white-red.  It  then  crystal- 
lizes on  cooUng  in  transparent,  micaceous  plates,  of  the  finest 
lemon-yellow  colour.  It  dissolves  even  cold  in  concentrated 
muriatic  acid,  with  the  disengagement  of  sulphuretted  hydrogen 

fas ;  but  it  is  attacked  with  difficulty  even  with  the  assistance  of 
eat,  when  the  acid  is  diluted. 

Sulphuret  of  cadmium  is  formed  difficultly  by  fusing  together  • 
the  metal  and  sulphur.     It  is  obtained  with  much  greater  ease 
by  heating  together  a  mixture  of  sulphur  and  oxide  of  cadmium; 
or  by  precipitating  a  salt  of  cadmium  by  sulphuretted  hydrogen. 

This  sulphuret,  from  its  beauty  and  the  fixity  of  its  colour,  as 
well  as  from  the  property  which  it  possesses  of  uniting  well  with 
other  colours,  and  especially  with  blue,  promises  to  be  useful  in 
pointing.  Some  trials  made  with  this  view  gave  the  most 
favourable  results. 

Phosphuret  of  cadmium  obtained  by  combining  the  metal  with 
phosphorus  has  a  grey  colour,  and  a  lustre  feebly  metallic.  It 
is  very  brittle,  and  uncommonly  refractory.  When  put  upon  a  . 
red-hot  coal,  it  burns  with  a  beautiful  phosphoric  flame,  and  is 
converted  into  a  phosphate.  Muriatic  acid  decomposes  it^ 
disengaging  phosphuretted  hydrogen  gas. 

Iodine  unites  with  cadmium  both  in  the  dry  and  moist  way. 
We  obtain  large  and  beautiful  hexahedral  tables.  These  crys- 
tals are  colourless,  transparent,  not  altered  by  exposure  to  the 
air.  Their  lustre  is  metallic,  approaching  to  pearly.  It  melts 
with  extreme  facility,  and  assumes  on  cooling  the  primitive 
form.  Exposed  to  a  higher  temperature,  it  is  decomposed,  and 
allows  iodine  to  escape.  Water  and  alcohol  dissolve  it  with, 
facility.     It  is  composed  of 

Cadmium 100-00 

Iodine 227-43 

Cadmium  unites  easily  with  most  of  the  metals,  when  heated, 
with  them  without  contact  of  air,  in  order  to  avoid  oxidation.  - 
Most  of  its  alloys  are  brittle,  and  colourless  ;  but  hithett<^  <yab^ 
a  few  have  been  examined  with  precision. 

The  alloy  of  copper  and  cadnQiuiiiV^viV\\.^,  vfv^So^^^^p^ 
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-m-  yellow.  Its  texture  is  composed  of  very  fine  plates.  It  is 
q^ery  brittle^  and  when  the  cadmium  amomits  only  to  .^-^y  it 
communicates  a  good  deal  of  brittleness  to  copper.  When 
^^^qposed  to  a  heat  sufficient  to  melt  the  copper^  the  alloy  is 
decomposed)  and  the  ceidmium  is  volatilized  completely.  Hence 
there  is  no  reason  to  dread,  that  in  the  making  of  brass,  tbe 
cadmium,  which  may  be  contained  in  the  zinc,  should  do  any 
damage.  We  see  from  this  likewise,  why  tutty  usually  contains 
oxide  of  cadmium.    This  alloy  was  composed  of 

Copper..... 100-0 

Cadmium 84*2 

The  alloy  of  cobalt  and  cadmium  has  a  good  deal  of  external 
Tesemblance  to  arsenical  cobalt.  Its  colour  is  very  white,  almost 
«ilver-white.  Its  texture  is  extremely  fine,  and  it  is  very  brittle 
and  difficult  of  fiision. 

One  hundred  parts  of  platinum,  heated  with  cadmium  till  the 
excess  of  that  metal  was  volatilized,  were  fi>und  to  retain  11 7*5 
parts. 

Cadmium  unites  with  mercury  with  the  greatest  facility  even 
when  cold.  The  colour  of  the  amalgam  is  a  fine  silver-whitei 
Its  texture  is  granular  and  crystalline.  The  crystals  are  octahe- 
drons.  It  is  v^hanl,  andTer,  brittle.  ItsTpecific  ^vity  i. 
greater  than  that  of  mercury.  The  heat  of  167°  is  sufficient  to 
mse  it.    It  is  composed  of 

Mercury.... 100-00 

Cadmium 27-78 

The  results  of  the  preceding  analyses  are  all  founded  on 
direct  experiment,  and  not  upon  calculation.  They  are  almost 
all  the  mean  of  several  experiments,  differing  but  litue  from  each 
other.  It  will  be  found,  on  comparing  them,  that  they  not  only 
agree  very  well  with  each  other,  but  likewise  that  they  corres- 
pond to  the  equivalents  adopted  for  the  elements  of  compounds » 
However,  M.  Stromeyer  proposes  to  give  them  stiU  a  greater 
degree  of  precision,  because  he  thinks,  with  justice,  that  in  order 
that  eauivalents  may  serve  the  science  for  correcting  the  results 
of  analyses,  they  must  possess  the  greatest  possible  degree  of 
precision. 


Article  VII. 

New  Observations  on   Oxygenated  Water.     By  M.  Thenard. 
(Read  to  the  Academy  of  Sciences,  June  16, 1819.) 

Zy  the  last  observations  which  I  had  the  honour  of  presenting 
^  the  Academy  on  oxygenated  water,  I  ei\Aftwo\«<id  to  demon- 
^tmte  that  water  saturated  with  oxygen  coxAaSccAyoi^VXm^ 
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much  oxygen  as  pure  water ;  or,  which  is  the  same  thing,  that 
pure  water  is  capable  of  sebBorbiug  Gl&ito  volume  of  this  gas,  at 
the  temperature  of  zero,  and  under  a  pressure  of  0*76  metre.  I 
mentioned  at  the.  same  time  the.  physical. prp{](ei;ties  Q.f  this  jiew, 
liquid,  and  the  remarkable  pheapmena  prpduped  by  its  contax^t 
with  several  mineral  substances.  Since  that  time  I  nave  studied 
its  action  on  almost  all-  the  other.  mi£^ea:al  substaju^e6,,ya)i4  on 
most  \iegetable  and  animsl  bodiesr.  1  sh^  pp^  state  here  all  iS^e^ 
results  which  I  have  obtained*  L  ^halt  n^ention  only  a, singly, 
one,  which  appears  to;  me  worthy  of  attention ;  namely,  tnjat: 
several  animal  bodies  are  capable,  like  platiQ»xn^  gold,  silver.  See. 
of  disengaging  the  oxygen  from:  oxygenated  water,  widiout 
experiencing  any  alteration,  at  least  when  the  hquid  is  diluted 
with  distilled  water; 

Itook  pure  oxygenated  water,  and  diluted:  it  so  that  it  con- 
tained only  ei^ht  times  its  volume  of  oxygen.  I  passed  22. 
measures  of  it  mto  a  tube  filled  with  mercuiy.  I  then  introduced 
a  little  fibrin,  quite  white,  and  recently  extracted  from  blood. 
The  oxygen  began  instantly  to  be  disengaged  from  the  watery 
the  mercury  in  the  tube  suhk ;  at  the  end  of  six  minutes  the 
water  was  completely  disoxygenated;  for  it  no  longer  eifervesced 
with  oxide  of  suver.  Having  then.measured  the  gas  disengaged, 
I  found  it  176  measures ;  thlt  is  to  say,  as  much  a&  the  hquid 
contained.  This  gas  contained  neither  carbonic  acid  nor  azote. 
It  was  pure  oxygen.  The  same  fibrin  placed  in  contact  witili 
new  portions  of  oxygenated  water  acted  in  the  same  manner. 

Urea,  liquid  or  solid  albumen,  and  gelatin,  do  not  disengage 
oxygen  from  water  even  veiy  much  oxygenated.  But  the  tissue 
of  thie  lungs  cut  into  thin  suces,  and  well-washed,  that  of  the 
kidneys  and  of  the  spleen,  drive  the  oxygen  out  of  the  water  witji 
as  much  facility  at  least  as  fibrin  does.  The  skins  and  the  veins 
possess  the  same  property,  but  in  a  weaker  degree. 

But  since  the  tissue  of  tlie  lungs,  of  the  spleen,  of  the  kidney. 
Sec.  possess,  Uke  platinum,  gold,  silver,  &c.  the  property  of 
driving  the  oxygen  out  of  oxygenated  water,  it  is  very  probable 
that  all  these  e&cts  are  owins  to  the  same  force.  Would  it  be 
unreasonable  to  think  that  s^  animal  and  vegetable  secretions 
are  owing  to  the  same  force  ?  I  do  not  think  tlmt  it  would.  We 
may  in  this  way  conceive  how  an  organ  without  absorbing  any 
thing,  without  giving  out  any  thing,  may  be  able  to  act  con- 
stancy on  a  Uquid,  and  to  transform  it  into  new  products.  This 
manner  of  viewing  the  subject  agrees  with  some  notions  lately 
thrown  out,  and  which  become  in  some  measure  palpable  by  the 
experiments  which  constitute  the  subject  of  this  note. 
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OnLfisidnite  4n3  Wavellite.    By  Dr.  Joh.  Nep.  Fuchs,  Profes- 
, '       .    sor  6{  Ch^inistry  and  Mineralogy  at  Landshut. 

In  the  18th  volume  of  Schweigger'fr  Journal,  p.  288,  I  inserted 
a  short  notice  of  a  mineral,  to  which,  from  its  iiair-form  crystal- 
lii^ation,  I  have  given'  the  name  of  lasionite.  it  is  found  in  the 
ironstone  mine  of 'St.  Jacob,  in  the  Upper  Palatinate,  where  it 
occurs  very  sparin^y  scattered  in  the  orown  ironstone.  This 
mineral  has  been  long  known  and  considered  as  a  feather  zeolite, 
to  which,  in  its  external  characters,  it  has  a.  very  strong  resem- 
blance. I  found  its  constituents  to  be  alumina,  phosphoric  acid, 
arid  water.  This  authorized  me  to  make  a  peculiar  genus  of  it, 
as  no  mineral  composed  of  the  same  constituents  had  been 
hitherto  known.  It  occurred  to  me,  however,  that  wavellite^ 
which  I  had  not  yet  seen,  might  be  nearljr  of  the  same  nature 
with  it ;  but  I  could  not  listen  to  this  suspicion,  as  three  of  our 
most  celebrated  chemists,  Klaproth,  Davy,  and  Gregor,  who  had 
analyzed  this  mineral,  had  found  nothing  in  it  but  alumina  and 
water.  Since  that  time,  however,  I  have  satisfied  myself  by 
experiment  that  wavellite  not  only  contains  phosphoric  acid,  but 
that  in  its  chemical  composition,  it  agrees  exactly  with  lasionite. 
What  follows  will  show  this. 

Examinatioji  of  Lasionite, 

Lasionite  is  infusible  before  the  blow-pipe ;  but  it  gives  the 
flame  a  bluish-green  colour,  and  thus  betrays  ,tlie  presence  of 
phosphoric  acid.  With  carbonate  of  soda,  it  froths,  and  melts 
into  a  doughy  mass.  When  heated  to  redness,  it  loses,  accord- 
ing to  a  careful  and  very  accurate  experiment,  28  per  cent,  of  its 
weight.  It  dissolves  completely  in  muriatic  and  nitric  acid,  as 
well  as  in  caustic  potash  or  soda ;  but  the  solution  takes  place 
much  more  easily  and  rapidly  in  the  alkalies  than  in  the  acids, 
which  must  be  employed  in  considerably  greater  quantities. 
When  acetate  of  lead  is  dropped  into  the  nitric  acid  solution, 
only  a  very  small  precipitate  of  phosphate  of  lead  falls,  when  the 
excess  of  acid  has  been  previously  saturated  with  ammonia 
Sal-ammoniac  throws  it  down  unaltered  from  the  alkaUne  solu- 
tions, and  when  ammonia  is  digested  on  the  precipitate,  it  takes 
up  but  a  very  small  proportion  of  the  phosphoric  acid.  This 
snows  us  the  difficulty  of  completely  separating  the  phosphoric 
acid  from  the  alumina.  I  was  not  completely  successful  in 
accomplishing  this  separation  in  my  former  experiments.  By 
repeating  my  experiments,  which  I  jfiave  been  enabled  to  do  by 
the  goodness  of  Prof.  Graf,  who  sent  me  some  new  specimens 
of  the  mineral  from  a  fresh  opening,  I  lv^.ve  obtained  results 
which  differ  considerably  from  my  foimex  one^.  \  ^^\^Qiivxi'i^\\x<i 
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analysis  in  the  fallowing  way :  I  dissolved  26  gr.  in  caustic 
potash,  and  added  a  small  additional  quantity  bf  potash  to  the 
solution,  poui*ed  into  it  a  solution  of  muriate  of  lime  prepai-^d 
with  25  gr.  of  carbonate  of  lime,  and  ^owed  the  mixture  to 
digest  for  a  short  time.  The  whole  was  then  thrown  upon  the 
filter,  and  th6  alumina  separated  from  the  licjuid  which  passed 
through  by  means  qf  salTammoniac.     It  ,¥^eighed,  after  being 


dri^d  m  a  red  heat,  9*14  gr.  did  not  tin^e  the  flame  of  the  blow- 
pioe,  and  willi  sulphtiric  acid  and  potash  it  fbtmed  alum. 

j^he  precipitate  obtained  bjf  iie^is  'of  -  the  muriate  of  lime, . 
"^^hich  consisted  of  phosphate  of 'lime  with  excess  of  base, 
dissolved  with  slight' effe'rv^feceh^e  in  )iitiriatic  acid;  From  this 
solution  the  phosphate  of  lithe  Wa^' precipitated  by  mifeans  of 
c^hstic  ammonia,  Beparated  on  the  filter,  well  washed  with  hot 
water,  dried,  ajnd  hedted  to  redness.  It  wieighed  19*2  gr.  had 
i,  gumihy-like  appearsqice,  was  infdsible,  dissolved  Trithout  efier- 
•rescence  in  nitric  acid,  and  acetate  of  lead  threw  down  a 
;<jopioiis  precipitate  from  the  solution,  which,  when  exposed  to 
^e  ilame  of  the  blo^-pipe  on  charcoal,  melted  into  a  shining 
2)6lyhedral  button.  Aftet  these  trials,  t  held  it  superfluous  to 
seek  any  further  evidence  of  the  existericJe  of  phosphoric  acid  in 
it ;  but  it  was  stjH  uncertain  how  much'  of  this  acid,  phosphate  of 
lime  contains.  To  ascertain  this^  I  dissolved  50  er.  of  Iceland 
•spar  in  muriatic  acid,  mixed  the  solution  (after  driving  off  the 
excess  of  acid  by  evaporation)  with  some  caustic  ammonia,  and 
jrecipitated  the  phospnate  of  Ume  by  means  of  phosphate  of  am- 
-monia.*  It  possessed  exactly  the  qutiJities  of  the  phosphate  of 
lime  obtained  in  the  analysis  of  the  lasioi^ite.  After  being  heated 
to  redness,  it  weighed  61'52  gr.  If  we  aViy?^  calcareous  spar  to 
contain  56*4  per  cent,  of  lime,  it  follows  tha'*  ^^^  phosphate  of 
lime,  which  possesses  the  characters  of  a  neut'^  ^^*i  ^  com-^. 
posed  of 

Phosphoric  acid , . ,  45«26 

lime 54-74 


* 

This  very  nearly   corresponds   with   Klaproth's  analysis  of 
ipatite.    Hence   it  follows   that   19*2  gr.  contain  8-68  gr.  of 


100-00 

* 

This  very  nearly   corresponds   with   Kl 

apatite.     Hence   it  follows   that   19*2  gr. ^.„  ^  ^^ 

phosphoric  acid,  and  the  result  of  the  analysis  of  25  grrof  lasio- 
nite is  : 

Alumina.; ; 9-14 

Phosphoric  acid  i 8*68 

Water 7-00 

24-82 

•  When  thef  two  heotral  Mlndoniare  mixed  tofelbc^r/ we  obtain  a,%\\^^^^^«uV« 
powder,  which  acts  «  «  w^^acid.  mclU  e^aWy  Mote  iVe  VAa^-^X^^  malL  ^^^ 
the  flane  a  MaiBb^freen  coIobt.    This  fait,  which  coutalki^k  m^>a  laott  ^Myv^gQ^nacwE; 
^idtbandiai  obtained  ia  the  wav  4ekrl>^  M  tke  text*  \*  a^YA^V««^V%Sub  ^WVwi^ 
We  ha  re  here  an  example  of  Rlchtcr'i  wett-knb^  n  \a^ . 


278  Prof.J^fichfion  Lamnke  and  Wavellite.  [Oct. 

Th€i^forei  l.OQ  p«rtj|.  jGiQii^m  :.    ..... 

'        Alumina.  •■•  A.wi  4vv^.».w.  36'56 
•  Phoctphoric  acid*  t  .;•.-• ... ...  34-72. 

'    'Water.  ?*...■;..;-;.. ^ -.v  28?00'     r: 

•      :'.  ..:        ■,       -.r......  .  •,  .•  .  99-28 

"Exammiim  ofMa^tlllte*'       - 

Way^^e,  to  .wbiQh.the^uaijaes  jPJF  d^ypwte.^id;  hydrargillite 
haye  b^eualao  giy^Dy^j^pi^.p^y^ical^prape^^QS  dpesnot  <Jiffer 
frjE^n  l^isiQxute.,.  ^JBiefor^j.jtliQ  .btewppige^ 
charapters,  loses  th^  pjMoje  Jyr^jff fei'i^^       fir^^'ap^d.is'actedoh  in 
;the|Baqje^ay.by,tie.a(pi(W^  .!;>..:,    /■: 

Tli^.fir^t  aadypis  AvWch.I  fl^     ofit  ,\\|^s  pjptfQr^e^din  me  s^me 

way  ^  the  preceding,, but  the  resiut  V^.iveiy.  different.^.  ^s!^J 

obt^inpd  '$4*32.  per.,  qent.'.pf  aiiupjpaj|. apd"  ^S-68  per.'cent.'of 

:phq§»pbonc.acid.  .  When  to  theisq,We'afl<J28..per  cept.  of.wajef, 

tl^e.  i&  an  excels. ;  of .  8 .  per  cept?  ;^  b^t . it  was^ ,  not  difficult  to 

expl^  whence  this «^ifferenc^ and  this. ^xcess  proceeded..  I  had 

^^lopioyed  4.  greater  qu;ptity  of  ppt;9^h jiii  ,this  analysis  than  m  th^ 

iipvecediiagy;  and.  I  .^oit^d  at^  for,  aji  hdtur'  oyer  the  .pre.cipitated 

i^hoaphate  of  lime*.   This,  OQ^.asibned  tiie  solution  of  some  phos- 

.  .pbate.  of  lime  in  the  ppt^sh  }iquid  \YhiGh.  contained  the  aliinuha ; 

.wdtihis  portion  was  ,^3uxed  lyith  the  alumna  wjieii  that  earth 

.,was  thro.wa  down  by  sal-animohiac.  .  When  now  the  eight  parts 

.of  excess  are  considered  .as  lime^  and^e  phosphoric  acid  Qom- 

bined  with  it,  and  dissolved  in  the  potash  ley  along  with  it^  is 

considered  as  forming  not  peutral,  but,  .as  i^.probabjle^  biphoa- 

.phate  of  Ume,  which,  according  to  .my  e;&periments,  contains 

'53*4  per .  cent  of    phosphoric   acid,   and   of  course  must  be 

composed  of  8  lime/+  9*  16  acid  ==  17;1Q  parts.    This,  being 

subtracted  from  the  alumina,  and  9*16  parts  being  added  to  the 

phosphoric  acid,    we  obtain  the  ppnstituejjt^  of  wavellite   as 

lollows : 

Alumina'.  .' 37*16 

Phosphoric  acid 34*84 

Water ,. 28*00 

lOo-oo 

■      .  '         ■  ■  -  /  -       . 

As  doubts  might  be  entertained  respecting  the  accuracy  of 
these  numbers, .  I  ponsidered .  it.  as .  necessary  to  repeat  the 
analysis ;  and  to  avoid  the.uncertaiaty.prQdue/sa.by  the  solution 
of  the  phosphate  of  lime  in  the  po.tash  ley,  I  proceeded  in  quite 
a  different  way.+    I  employed  for  the  decomposition  a  solution 

*  The  spewmen  of  iravellite  ^v^hich  I  employed  in  this  M.nal y^is  ^asfroiqJSarn- 
Bi^jOif.    /  iris /nif^red  for  «  ft  WjVJr  Paefsipii'.      ''  "'"'^- 
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of  silica  in  potash,  which  I  had  found  to  answer  very  well  ia 
former  experiments.  Twenty-five  grains  of  wavellite  were  dis»- 
solved  in  potash  ley,  and  tnis  solution  was  mixed  with  liquid 
silicate  of  potash,  which  contained  an  equal  quantity  of  silica. 
There  was  immediately  formed  a  thick  slimy  matter,  from  which 
by  dilution  with  water,  and  boiling,  a  copious  precipitate  fell,  to 
which  I  shall  give  the  name  of  A.  The  liquid  filtered  from  this 
precipitate  was  mixed  with  sal-ammoniac,  without  becoming- 
muddy.  It  was  then  evaporated  to  dryness.  The  residud 
saline  mass  dissolved  completely  in  water,  and  was  neutral.  It 
was  mixed  in  the  first  place  with  some  ammonia,  aud  then  with 
muriate  of  lime,  which  occasioned  a  copious  precipitate.  This 
precipitate  was  separated  immediately  by  the  filter,  washed  with 
hot  water,  dried,  and  heated  to  reaness.  It  weighed  19*4  gr. 
and  exhibited  the  properties  of  neutral  phosphate  of  lime.  It 
dissolved  readily  and  completely  in  nitric  acid  ;  and  during  the 
solution  some  small  air-bubbles  were  extricated.  It  was  thea 
thrown  down  from  the  acid  in  the  state  of  phosphate  of  lead. 

The  precipitate  A,  which  contained  the  alumina  united  to 
silica,*  was  carefully  collected,  and  treated  with  muriatic  acid. 
It  dissolved  rapidly  and  completely,  and  the  solution  assumed  the 
form  of  a  stiff  jelly.  From  this  the  silica  was  separated  in  the 
usual  way.  The  alumina  was  then  thrown  down  from  the  solu-^ 
tion  by  ammonia.     It  weigjhed  9*3  gr.  , 

As  19*4  gr.  of  phosphate  of  lime  contain  8*78  gr.  of  phosphoria 
acid,  we  have  the  constituents  of  wavellite  as  follows  : 

Alumina 9*30 

Phosphoric  acid 8*78 

Water 7-00 

26'08 
Consequently  100  parts  contain. 

Alumina. 37-20 

Phosphoric  acid ;.....  .35*12 

Water 2800 

iOO-32 
The  small  excess  may  phi^ceed  firom  a  little  carbonate  of  Umef 

ing^  ear  h  from  Mftmarosch,  obNihfed  a  pree^pltete  of  phosphate  of  lime,  «rhidi 
diitoWed  in  potash.  (See  BeitiB(9f ,  ir.  a6a<>  •  If  is  to  be presamed'that  this pneeU 

pitBtcconcaiijied  pbpvphateofalttif^Ha*  .     :     .  . 

«  I  muf t  here  remark,  HulI  wheb  ki 'bolutrod  of  sllicfi  Add  of  alooiifa^  in  afi  AXUM 
are  mixed  together,  the  two  earths  do  not  precipitate  alone,  as  has  hitherto  bM^ 
thought,  but  united  with  a  considerable  quantity  of  the  alkali.  Hence  the  reason 
wl^  the  precipitate  dissolves  completely  in  acids  and  forms  a  jelly  with  them,  as  ia 
the  case  with  natrollte  knd'  f^ts^dite.  If  Hoda  be  ediployed  iH  thivM^etimeat, %« 
obtain  an  krtifiaaVniifroUte^.  tl^T^  ifnLdi&  1aott'obiKt^6i\aM'<i^  ^sSvtixxis!^^^ 
probertyth  my  M^mMwiUKfttM  ttTii>it^S^Bki^1^t^^^^i^S^^ 
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-which  was  mixed  with  the  phosphate  of  lime,  and  made  the 

?[uantity  of  phosphoric  acid  Tbe  stated  a  little  above  the  truth, 
n  other  respects,  this  result  agrees  yery  well  with  the  preceding, 
and  with  tnat  which  the  lasionite  gave.  We  are  entitled 
from  it  to  conclude,  that  wavelhte  is  not  a  hydrate,  but  a  phos- 
phate of  alumina,  and  constitutes  only  one  genus  along  with 
lasionite,  which  I  propose  to  distinguish  by  the  euphonious  word 
lasionite.  I  examinea  a  portion  of  this  mineral  for  fluoric  acid, 
but  could  discover  no  trace  of  it. 

In  my  former  notice,  I  stated  a  conjecture  that  phosphoric 
acid  may  constitute  an  ingredient  of  many  minerals,  and  when 
it  is  in  combination  with  alumina,  it  may  be  easily  overlooked  by 
chemists  ;  because  phosphate  of  alumina  and  pure  alumina  have 
the  same  solvents  and  the  same  precipitants,  and  alum  may  be 
formed  from  the  one  as  well  as  the  other.  I  have  now  more 
reason  to  repeat  this  conjecture,  seeing  that  the  presence  of 
phosphoric  acid  has  been  overlooked  m  wavellite,  though  it 
exists  in  that  mineral  in  such  considerable  quantity.  The  chief 
reason  of  this  oversight  was,  that  the  alumina  which  it  contained 
formed  alum  with  sulphuric  acid  and  potash.  The  formation  of 
alum  then  is  no  sure  indication  of  the  purity  of  alumina,  and 
shows  only  that  alumina  is  present.  If  phosphoric  acid  be  in 
combination  with  it,  this  acid  may  be  either  separated  by  the 
sulphuric,  or  it  may  enter  as  an  ingredient  along  with  it  into 
the  alum  ;  a  point  which  can  only  be  determined  by  an  experi- 
mental investigation.  Its  presence  in  the  alumina  betrays  itself, 
as  has  been  already  remarked  above,  when  the  mineral  is  sub- 
jected to  the  action  of  the  blow-pipe  by  the  bluish-green  colour 
which  it  gives  to  the  flame.  Tnis  happens  even  when  the 
proportiop  of  phosphoric  acid  is  very  small.*  The  examination 
of  alumina,  therefore,  for  phosphoric  acid  is  easy,  and  no 
analyst  will  overlook  it  hereafter.  But  this  is  not  sufficients 
According  to  the  common  method  of  separating  silica,  phosphate 
of  alumina  may  easily  be  confounded  with  it.  Hence  it  will  be 
necessary  to  apply  the  same  test  to  the  silica.  And  as  the 
alumina  may  cbnceal  other  substances  as  well  as  phosphoric 
acid,  it  will  be  necessary,  by  analytical  trials,  to  correct  our 
notions  of  the  characters  of  this  earth.  Above  all,  the  analysis 
of  sapphire  and  corundum  ou^ht  to  be  repeated,  as  it  is  not 
improbabk  that  these  minerals,  together  with  alumina,  may 
contain  some  other  substance ;  perhaps  a  metallic  oxide^ 
Probably  one  or  other  of  the  ne^  earths  might,  by  a  more 
accurate  analysis,  be  divided  into  alumina  and  some  other  sub- 
stance. 

.'•'''     •      - .-  ■ 

*  The  compouDds  of  phosphoric  acid  which,  like  apatite^  do  not  colour  the 

jSyt/D^  of  tbe  blow-pipe,  acquire  that  property  if  they  be  plunged  into  sulphuric 

^c/if,  Tbit,  there forCf  is  a  fery  good  method  Of  knowini;  the  presence  of  phosphoric 

McAf,     It  muy  be  employed  likewise  for  the  com\)O^Qd».ot  \iQTas\c«.c\A^  ^w^lcH 

^i've  ihcatae  a  much  Saer,  livelier^  and  purer  STC^  coVout  vVha v^QA^^Vi^^vc  '^^^^ 
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I  consider  it  as  nearly  superfluous  to  say  any  thing  about  the 
place  which  lasionite  should  occupy  in  the  mineral  system ; 
as  this  presents  itself  almost  spontaneously ;  and  every  minera- 
logist will  be  able,  without  difficulty,  to  give  it  the  place  to  which 
it  belongs  in  the  system  that  he  has  adopted.  lasionite  must 
be  ranked  among  the  salts,  and  when  these  are  divided  into 
genera,  according  to  the  acids  which  they  contain^  which,  in 
my  opinion,  is  the  best  and  most  convenient  method,  it  will 
come  as  a  phosphate,  and  be  placed  immediately  after  apatite. 

Lasionite  may  be  formed  artificially  by  various  methods  ;  but 
it  can  be  exhibited  only  in  a  pulverulent  form,  like  the  earthy 
wavellite  when  it  occurs  in  that  state.*  We  obtain  it  when  we 
dissolve  fresh  precipitated  alumina  in  phosphoric  acid,  and 
precipitate  by  means  of  ammonia ;  probably  likewise  when  we 
decompose  an  aluminous  salt,  as  alum,  by  means  of  phosphoric 
acid,  or  a  phosphate  soluble  in  water,  in  the  usual  way,  and  then 
pour  ammonia  mto  the  liquid.  When  we  mix  together  a  solu- 
tion of  alum  and  phosphate  of  ammonia,  a  slight  muddines9 
occurs  at  first,  which  speedily  disappears.  From  this  mixture^ 
phosphate  of  alumina  may  be  precipitated  by  acetate  of  ammonia, 
even  when  an  excess  of  acetic  acid  is  present.  This  mode  of 
proceeding  is  probably  the  best,  because  even  when  an  excess 
of  alum  is  present,  it  will  not  occasion  the  precipitation  of  any 
uncombined  alumina.  The  analysis  of  artificial  lasionite  gave  a 
result  veiy  nearly  the  same  with  that  of  the  natural  mineral ;  only 
the  loss  of  weight  in  the  fire  was  considerably  greater,  although 
i  thad  been  well  dried  before  it  was  exposed  to  a  red  heat. 


Article  IX. 


Observations  on  the  Relation  of  the  Law  of  Definite  Froportiom 
in  Chemical  Combination^  to  the  Constitution  of  the  Acids, 
AlkalieSy  and  Earths.  By  John  Murray,  M.D.  &c.  8cc.  Read 
before  the  Royal  Society  of  Edinburgh,  March  2,  and  May 
18,  1818.    (Not  yet  published.) 

The  law  that  every  bodv  enters  into  chemical  combination  in 
a  certain  equivalent  weig|{t  to  others,  and  that  when  it  combiner 
in  different  proportions  with  another^  these  proportions  have  a 
simple  arithmetical  rsftio,  is  perhaps  the  most  important  that  has 
hitherto  been  discovered  in  the  science  of  chemistry.  It  is  now 
BO  far  established,  notwithstanding  some  difEiculties  which  attend 
it,  that  when  a  view  of  the  constitution  of  an  extensive  series  of 

.    •  .Tbc  so  called  earthy  talc,  from  Freiberf;,  >nVi\cV  13..  ^oS^  «wi\^t*.^  V§i^^«^lr 
gtrU  Jouraal,  r.  222%nuLy^  perhaps,  be\oh^  in  \t  *,  VwxVtaxk\'feV!ewo^3Q^'M««^^^^^ 
ikatgoiat,  ag  I  am  not  >oitetied  of  the  mVncnU 


282  Dr.  Murray  on  ike  Chemical  Constitution  of      [Oct. 

chemical  compounds  is  brought  forward,  different  from  what  had 
hitherto  been  proposed,  it  is  incumbent  to  show  that  it  is  con- 
sistent with  tne  operation  of  this  law ;  and  if  just,  this  may 
display  relations  not  before  observed,  and  may  obviate  objections 
which  have  arisen  from  a  different  view.  It  is  from  these  con- 
siderations that  I  submit  the  following  observations  on  the 
appUcatioii  of  the  law  of  definite  proportions  to  the  theory  which 
Inaveproposedof  the  chemical  constitution  of  the  acids,  alkaUes, 
and  their  compounds.  It  necessarily  leads  to  considerable 
Biodifications  of  these  ^plications;  and  the  conclusions  which 
these  afford,  if  I  am  not  deceived,  afford  proofs  of  the  truth  of 
the  opinion  I  have  i^lvanced,  and  lay  open  some  new  views. 
The  subject  is  at  the  same  time  so  extensive  as  to  have  relations 
to  nearly  all  the  details  of  chemistry. 

In  the  preceding  paper  I  remarked,  that  the  relations  in  the 
piOpoTtions  of  oxygen  and  hydrogen  forming  the  supposed 
portion  of  combined  water  in. the  acids,  will  probably  be  those 
of  one  or  both  of  these  elements  directly  to  the  radical.  It 
reoaained  to  be  determined  how  far  this  is  just. 

Sulphur  affords  the  best  example  for  illustration,  as  its  combi- 
luatiens  with  oxygen  and  hydrogen  are  capable  of  being  accurately 
determined. 

•  Sulphur  and  oxygen  are  held  to  comibine  in  two  definite  pro* 
portions,  forming  sulphurous  and  sulphuric  acids.  In  the  first, 
100  peorts  of  sulphur. are  combined  with  100  of  oxygen  ;'in  the 
second,  IQO  are  combined  with  150  of  oxygen,  forming  what  is 
called  the  real  acid,  with  which  are  further  combined  56*7  of 
combined  water,  the  entire  compoimd,  constituting  the  acid  in 
the  highest  state  of  concentration  (1*85  of  specific  gravity),  in 
which  it  can  be  procured  in  an  insulated  form. 

This  constitution  of  these  compoimds  appears  at  first  view  in 
opposition  to  the  law  of  definite  propottions  in  chemical  combi- 
nations ;  for,  according  to  that  law,  the  higher  proportion  of  an 
element  in  combination  with  anoliier  is  a  si^le  multiple  of  the 
lower,  proportion  in  which  it  combines  with  the--  same  body ;  and 
faeabe,  since  in  the  first  combination  of  sulphur  with  oxygen, 
100  of  the^  former  are  combined  with  100.  oi  the  latter ;  in  the 
second,  100  ought  to  be  combined  with  200,  while  the  combma- 
tion  is  that  of  100  to  150.  And  in  the  atomic  hypothesis,  this 
mvolves  the  absurdity  of  supposing,  that  while,  in  the  first 
compocmd,  the  combination,  m  conformity  to  the  common  n)le> 
is  that  of  one  atom  of  sulphur  with  one  atcmi  of  oxygen ;  in  the 
second,'  it  is  that  of  an^om  of  sulphur  with  anatcmi  and  a  half 
of  oxyg^i.  To  obviate  this,  it  is  suppose  that  a  combinatioii 
of  sulphur  widia  lower  proportioii  of  •  oxygen  exists-^^anofiddo 
composed  of  100  of  suljmur  with  60  of  oxygen;  •  The  ratio  ^^leBl 
then  be  that  of  1,  2,  3,  of  oxygen  in  the  three  compounds  to  one 
of^tilpbnr^  And  in  the  atomic  system,  ike  fest  vrfll  be  heUio 
be  that  6t  aii  atona'of  Vul^bw  mtVi.,%^  i\a^  o^.^ii:^%«^.V^ 
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secondy  that  of  an  atom  with  two  atoms  ;  and  the  third,  that  of 
oue  with  three.  To  this,  however,  it  may  be  objected,  that  no" 
such  oxide  of  sulphur  can  be  obtained ;  though,  if  it  were  a 
possible  combination,  it  ought,  from  the  law  of  atttraction,.  that 
the  first  proportion  of  an  element  is  retained  in  union  with  the 
greatest  force,  to  be  the  one  most  permanent  and  most  easily 
obtained. 

Whether  this  objection  be  just  or  not,  the  difficulty  can  be 
solved  without  any  hypothesis,  on  the  view  that  the  elements  of 
the  supposed  water  exist  in  the  composition  of  the  acid ;  for  the 
quantity  of  oxygen  in  this  water  is  iust  50  :  of  course,  the  entire 
quantity  is  the  regular  proportion  200.  And  the  composition  ii^ 
100  of  sulphur,  200  of  oxygen,  and  6*7  of  hydrogen. 

This  result  favours  the  conclusion,  that  the  relation  of  thie 
oxygen  in  common  sulphuric  acid  is  entirely  thiat  of  this  element 
to  sulphur ;  that  it  is,  therefore,  in  immediate  combination  ¥rith 
the  radical ;  and  hence,  that  water  does  not  exist  in  the  consti- 
tution of  tlie  acid.  And  even  if  the  existence  of  an  oxide  of 
sulphur,  and  of  what  is  called  real  sulphuric  acid,  were  admitted, 
the  combinations  would  be  strictly  conformable  to  the  law  of 
proportions,  being  those  of  one  of  sulphur  to  1,  2,  3,  and  4  <rf 
oxygen. 

The  proportion  of  hydrogen  is  also  determined  by  its  relation 
to  the  sulphur,  for  ita  quantity  is  that  in  which  they  combine, 
6-7  of  hydrogen  with  100  of  sulphur,  constituting  the  composition 
of  sulphuretted  hydrogen. 

It  thus  appears  that  the  proportions  of  both  elements  are 
determined  by  their  relation  to  the  sulphur  as  the  radical  of  the 
acid,  and  are  those  which  the  quantity  of  sulphur  would  separ 
rately  require.  This,  so  far  as  theory  can  discover,  is  not  .4 
necessary  result.  The  oxygen  and  hydrogen  might  each  have 
required  the  quantity  of  sulphur  with  which  they  combine  ;  that 
is,  the  existing  relations  might  have  been  those  of  sulphur  to 
oxygen,  and  sulphur  to  hydrogen,  in  their  several  proportions^ 
It  is  otherwise ;  there  is  the  relation  of  sulphur  to  oxygen,  aiid 
in  addition  to  this  of  hydrogen  to  the. same  sulphur ;  and  thus^ 
sin(^  the  same  Quantity  of  sulphur  receives  the  acidifying 
influence  of  both  elements,  we  discover  the  source  of  the  higher 
degree  of  acid  power.  How  water  should  augmeat"^  acidity,  no 
prmciple  enables  us  to  conjecture.  But  how  tnejdint  operation 
of  two  elements  acting  on  the  same  quantity  of  radical  which 
each  of  them  separately  is  capable  ot  rendering  acid,  should 
;^ugment.  the  effect  is  easily  perceived.  And  even  from  this ' 
consideration  alone^  there  can  Remain  Uttle  hesitation  in  admitj- 
tingjbhe  co9L|cli]U(ion,.  that  both  these  elements  act  diirectly'on  the 
sulphur;  iii  other  words,  that  the  three  are  in  simmtaneous 
cono^binatiott.,  ,  ,..  .       » 

As.  Jjiere  is  ixo  prppf  of  ti^^e  exiateiicfe  ^ci&  csiiA^  ^S.  i^^^s$?^>.  .^^^^ 
^  mf:  SM<^  cojmpound  ^a  tjfat^eaWvix^dL  x^^  .:^^^5^3j?s^  "^"^^ 
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composed  of  100  of  sulphur  with  150  of  oxygen,  can  be  obtained 
insulated,  it  might  be  supposed  that  the  hypothesis  of  such 
combinations  ought  to  be  excluded ;  and  that  the  strict  feet  only 
should  be  admitted,  of  the  two  compounds  which  constitute 
sulphurous  and  sulphuric  acids. 

There  is  one  ground,  however,  on  which  it  may  be  inferred 
that  a  relation  of  sulphur  to  oxygen,  in  the  proportion  of  100  to 
160,  exists.  When  sulphuric  acid  is  acted  on  by  a  base  neutral- 
izing it,  its  hydrogen  combines  with  a  portion  of  its  oxygen 
forming  water.  The  quantity  of  oxygen  thus  abstracted  is  50, 
and,  of  course,  the  above  propoi-tion  remains ;  and  this  being 
admitted,  the  existence  of  oxide  of  sulphur,  it  may  be  supposed, 
must  also  be  assumed  to  bring  the  results  under  the  law  of  defi- 
nite proportions ;  and  the  combinations  of  oxygen  to  sulphur 
will  stiU  be  in  the  ratio  of  1, 2,  3,  4. 

This  conclusion,  however,  does  not  follow ;  for  in  cases  where 
ihis  apparent  result  happens,  the  oxygen  which  is  abstracted 
forming  water  is  replaced  by  the  oxygen  of  the  base,  and  makes 
up  the  proportion  of  200  to  100  of  sulphur ;  and  the  new  com- 
pound is  a  ternary  combination  of  thefee  elements  in  these  propor- 
tions with  the  metallic  radical  of  the  base.  A  single  example 
will  illustrate  this  :  30*7  of  common  sulphuric  acid  require  for 
saturation  69*6  of  oxide  of  lead;  the  former  is  composed  of  10 
of  sulphur  with  20  of  oxygen,  and  0*7  of  hydrogen  ;  the  latter  of 
64*6  of  lead  with  5  of  oxygen.  The  hydrogen  in  their  mutual 
action  abstracts  5  of  oxygen  forming  water,  and  there  remain  20 
of  oxygen,  10  of  sulphur,  and  64*6  of  lead  in  combination.  The 
same  result  is  estabhshed  in  all  other  cases,  and  they  afford  no 
evidence,  therefore,  of  the  existence  of  any  such  compound  as 
that  of  real  sulphuric  acid. 

But  there  is  another  case  which  does  not  admit  of  the  same 
explanation,  and  in  which  the  relation  of  1  of  sulphur  to  l^-  of 
of  oxygen  seems  to  be  demonstrated.  It  is  that  of  the  action  of 
Sulphurous  acid  on  saUfiable  bases.  Here,  as  there  is  no  abstrac- 
tion of  ojTjrgen  in  the  formation  of  water,  while  there  is  the 
addition  of  the  oxygen  of  the  base,  the  proportion  in  the  combi- 
nation is  that  of  14.  to  1  of  sulphur.  This  will  be  apparent  from 
the  same  example  of  oxide  of  lead :  20  of  sulphurous  acid 
composed  of  10  of  sulphur  and  10  of  oxygen  combine  with 
69*6  of  oxide  of  lead,  composed  of  64*6  of  lead  and  5  of  oxygen : 
supposing  a  simultaneous  combination  to  be  estabhshed,  the 

f)roportions  will  be  10  of  sulphur,  15  of  oxygen,  and  64-6  of 
ead;  and  supposing  the  two  latter  to  observe  a  relation  to 
sulphur,  the  proportion  is  that  of  100  to  160  of  oxygen. 

It  might  be  maintained  that  no  change  of  composition  in  the 

two  binary  compounds,  the  stdphurous  acid  and  oxide  of  lead, 

:takea place,  bat  that  they  merely  uaite ;  or  at  least  that  while 

tie  sanyhur  and  lead  display  their  peculi^it  teVaJiioTilCi  ^-^dti  cj\5cv^\^ 

eacA  of  them  retains  its  relatiou  to  oxygen,    l^ol  Vi\v&\^  VaR.QtL- 
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sistent  with  the  general  view  which  has  been  given  of  the  state  . 
of  a  neutral  compound,  and  can  scarcely  be  supposed  to  exist 
with  regard  to  one  case,  when  tlie  reverse  is  maintained  with 
regard  to  others. 

At  the  same  time,  the  relation  of  100  of  sulphur  to  200  of 
oxygen  is  fully  established  in  common  sulphuric  acid.  Whether 
it  is  necessary  to  admit  that  of  100  to  50,  except  on  the  atomic 
hypothesis,  is  not  apparent,  but  it  is  not  improbable. 

The  same  view  may  be  applied  to  the  illustration  of  the  acids 
of  which  carbon  is  the  radical.  I  have  remarked  in  the  preced- 
ing paper,  that  the  vegetable  acids  are  to  be  regarded,  not 
according  to  the  doctrine  of  Lavoisier,  as  composed  of  a  com- 
pound radical  of  carbon  iand  hydrogen  acidified  by  oxygen,  but 
as  compounds  of  a  simple  base,  carbon,  acidified  oy  oxygen  and 
hydrogen.  On  this  principle  the  question  occurs,  what  is  their 
precise  composition  ?  The  proportions  assigned  by  the  analyses 
hitherto  given  appear  at  variance  witL  every  principle,  and  can 
be  brought  under  no  law,  nor  any  apology  whatever;  nor  has 
this  been  attempted.  Part  of  this  may  arise  from  the  difficulties 
of  the  analysis,  but  more  of  it,  perhaps,  is  to  be  ascribed  to  the 
composition  not  having  been  considered  under  the  just  point  of 
view  ;  in  more  recent  investigations,  particularly  in  which  only 
accurate  experimental  results  can  be  expected,  to  the  idea  hav- 
ing been  entertained  that  they  contain  a  portion  of  combined 
water  in  their  insulated  state,  which  they  yield  when  combined 
with  a  base,  and  that  the  composition  of  the  acid  is  to  be  deter- 
mined, abstracted  from  this  water,  and  as  it  exists  in  combina- 
tions in  which  it  is  supposed  to  be  in  what  is  called  its  real 
state.  The  principle  which  I  have  appUed  to  their  constitution 
leads  to  very  different  results. 

In  conformity  to  the  law,  which  it  has  been  shown  exists 
with  regard  to  sulphur,  it  is  probable  the  oxygen  and  hydrogen 
will  be  in  the  definite  proportions  which  they  separately  observe 
to  carbon ;  and  from  the  different  proportions  in  which  th"fey 
combine  with  this  element,  a  number  of  compounds  may  be  thus 
formed. 

Carbon,  with  the  first  proportion  of  oxygen,  forms  an  oxide. 
Hydrogen  is  an  acidifying  power,  Its  aamtion,  therefore,  it  is 
not  improbable,  may  give  rise  to  acidity,  and  its  j)roporti6n  will 
be  determined  either  by  its  first  or  second  proportion  to  carbon, 
or  by  both.  Carbon,  with  its  second  proportion  of  oxygen, 
forms  a  weak  acid.  The  addition  of  hydrogen  to  this  will  no 
doubt  augment  acidity,  and  its  proportion  will  also  be  determined 
by  its  first  or  second  proportion  to  carbon,  or  both.  Four  specific 
compounds  will  thus  pe  established,  which  will  be  represeiited  • 
by  carbonic  oxide  with  a  certain  proportion  of  hydrogen,  one 
that  which  exists  in  carburetted  hydrogen,  the  other  that  in 
supercarburetted  hydrogen  ;  and  by  c^xbomc  ^.^svdi  \^\^  ^issS«x. 
proportions  of  hydrogen.    Further,  Wiei^  "Vi*^^  ^Yft^^^^^'^^'^^'^'^^: 


286  Dr.  Murray  on  the  Chemical  Constitution  of      [Oct. 

infer  the  existence  of  a  relation  in  proportion  of  sulphur  to  oxygen 
iatermediate  between  that  of  sulphurous  and  sulphuric  acid ;  a 
similar  relation  may  exist  in  the  case  of  carbon,  intermediate 
between  carbonic  oxide  and  carbonic  acid  ;  and  with  the  addi- 
tion of  hydrogen,  may  give  rise  to  acidity.  Lastly,  there  is 
some  reason  also  to  suppose  the  existence  of  a  combination  of 
sulphur  with  oxygen  in  a  lower  proportion  than  that  in  sulphurous 
aeid.  There  may  be  a  similar  combination  with  carbon,  which 
may  also,  with  an  additional  proportion  of  hydrogen,  produce 
acidity.  It  remains  to  inquire  now  far  the  composition  of  any 
of  the  vegetable  acids  can  be  brought  imder  these  laws. 

Carbonic  acid  is  the  binary  compoimd  of  carbon  and  oxygen. 
With  the  addition  of  hydrogen  there  is  every  reason  to  infer, 
thiat,  as  in  the  case  of  all  the  other  binary  acids  containing 
oxygen,  an  acid  will  be  formed  of  increased  power.  Oxalic  acid 
is  the  strongest  of  the  vegetable  acids  ;  and  the  results  of  its 
analysis  wiU  be  found  to  lead  to  the  conclusion  that  it  is  this 
ternary  compoimd. 

Berzelius  submitted  oxalic  acid  to  experiment  by  combining 

'it  with  oxide  of  lead,  drying  the  oxalate,  and  decomposing  it  by 
heat.  His  object  in  following  this  method  was  to  abstract  the 
combined  water  of  the  acid,  and  to  operate  upon  it  in  what  is 
considered  as  its  real  state.  He  accoraingly  found,  that  the  acid 
loses  water  in  entering  into  this  combination  ;  and  he  objects  to 
a  preceding  analysis  by  Gay-Lussac,  in  which  the  oxalic  acid 
had  been  operated  on  in  the  state  of  oxalate  of  lime,  as  in  this 
combination  the  water  of  composition  is  not  abstracted.  His 
objection  is  valid,  on  the  doctrine  which  has  been  universally 
adopted  by  chemists,  of  acids  containing  water  essential  to  their 
constitution,  which  is  abstracted  when  they  enter  into  combina- 
tion with  a  base,  such  as  oxide  of  lead,  in  which  water  is  not 
retained.  And  if  oxaUc  acid  in  passing  into  this  combination 
lose  water,  as  is  the  case,  then,  on  this  idea,  its  constitution 
ought  to  be  determined  from  its  analysis  as  it  exists  in  a  dry 
oxalate,  exactly  as  that  of  sulphuric  acid  is  inferred  from  its 
analysis  in  the  state  in  which  it  exists  in  a  dry  sulphate.  The 
reasoning  of  Berzelius,  therefore,  was  relatively  just ;  and  on 
these  data  his  results,  though  they  have  been  objected  to,  as 
they  involve  difficulties  in  the  atomic  hypothesis,  are  correct. 
But  in  conformity  to  the  doctrine  I  have  illustrated,  it  is  evident 
that  the  composition  of  the  acid  is  not  thus  obtained,  and  that 
what  exists  in  a  dry  oxalate,  such  as  oxalate  of  lead,  is  a  diiFer- 
ent  combination.  The  crystallized  oxalic  acid  is  what  ought  to 
be  submitted  to  analysis  if  it  contained  no  water  of  crystaUiza- 
tion ;  but  as  it  does  contain  a  portion,  this  is  to  be  removed, 
without  abstracting  what  has  been  called  water  essential  to  the 

scJd.    It  exists  in  this  state  in  oxalate  of  lime  ;  and  hence  the 
results  given  by  Gay-Lussac  (if  experixnentaSL^  coitect^  and  they 
appear  to  be  singularly  so)  give  it&  red.  com^owXiwi.   '^^^  ^^ 
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ttccordingly  strictly  conformable  to  the  view  I  have  stated  of 
the  composition  or  this  cu^id.  The*  proportions  heasBigxts  are 
26*66  of  carbon,  70*69  of  oxygen,  and  2*75  of  hydrogen.*  If  ow 
carbonic  acid  is  composed  of  27*4  of  carbon,  and72*6of  oxygcsii. 
The  proportion  of  carbon  and  oxygen,  therefore,  in  oxalic  acid 
is  precisely  the  same ;  and  the  sole  difference  iii  cortiposition 
from  carbonic  acid  is  in  the  proportion  of  hydrogen  it  contains. 

The  constitution  of  oxalic  acid  may  likewise  be  inferred 
indirectly  from  the  method' of  BerzeKus ;  and  it  will  be  satisfiifS 
tory  if  a  coincidence  is  thus  obtained.  The  composition  of  the 
real  acid,  as  it  is  called,  existing  in  oxalate  of  lead^  is  stated  by 
Berzelius  at  33'22  of  carbon,  66*63  of  oxygen,  and  0'26r  of 
hydrogen.  But  to  this,  to  express  the  true  composition  of  ilie 
acid,  are  to  be  added  die  proportions  of  oxygen  and  hydrogen 
expended  in  the  formation  of  water,  in  the  mutual  action  of  the 
ficid  and  the  oxide  of  lead.  The  quantity  of  hydrogen  is 
inferred  from  the  quantity  of  oxygen ;  and  there  aire  dmerent 
principles  connected  with  the  doctrine,  as  has  been  already 
illustrated  in  considering  the  action  of  stdphuric  acid  on  a  base, 
whence  the  proportion  of  oxygen  m^y  be  aetermined.  Thus,  it 
must  be  a  multiple  of  that  existing  in  the  composition  of  whut 
is  called  the  real  acid,  or  in  the  composition  of  the  known  defi- 
nite compounds  of  carbon  and  oxygen,  or  it  is  equivalent  to  the 
oxygen  m  the  base,  this  quantity  of  oxygen  being  always 
abstracted  in  the  mutual  action  in  combination  with  the  requisite 
proportion  of  hydrogen.  Adopting  this  last  principle  as  the 
most  direct,  100  parts  of  real  oxahc  acid,  it  appeats  from  Berze- 
lius's  analysis,  combine  with  307*6  of  oxide  ot  lead :  this  quan- 
tity  of  oxide  contains  22*06  of  oxygen,  which  is,  Aerefore,  to  be 
added  to  the  composition  of  the  acid,  with  the  proportion  of 
hydrogen  equivalent  to  this,  2*94.  Hence  this  quantitT^  of  acid, 
126  parts,  is  composed  of  carbon  33*22,  bxygen  o8*69,  hydrosen 
3*19  :  or  in  100  parts  the  acid  consists  of  2o*6  of  carbon,  71  of 
oxygen,  and  2*6  of  hydrogen,  proportions  almost  the  same  as 
those  assigned  by  Gray<-Lussac,  and  affording  a  coincidence  on  a 
difficult  subject  of  experimental  investigation  that  does  honour 
to  the  accuracy  of  these  chemists. 

There  can  thus  remain  no  doubt  that  the  proportion  of  carbon 
to  oxyeen  in  oxahc  acid  is  the  same  as  that  m  carbonic  acid. 
The  sole  difference  between  them  is  in  the  proportion  of  hydro- 
gen which  the  former  contains  :  the  one  is  tne  oinary,  the  other 
the  corresponding  ternary  compound,  similar  to  what  exists  in 
other  acids ;  and  hence  also,  in  conformity  to  the  analogy  of 
these  acids,  and  to  theprinciple  which  accoimts  for  their  acid- 
ity, is  explained  the  difierence  in  their  acid  powers. 

The  compound  existing  in  a  dry  oxalate,  such  as  oxalate  of 
lead,  ought  to  contain  no  hydrogen ;  for  the  ^bdl^  c^^  ^SQ^&  ^^o 

*  Keefaerchei  Pliyilto-Gb\m\<v^oute)  lom«  \\»  '^%  ^^« 
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ment,  like  the  hydrogen  of  si^lphuric  acid,  must,  in  the  action  of 
the  base,  be  combined  with  otygen,  and  abstracted  in  the  state 
of  water.  The  small  portion  of  hydrogen,  therefore,  stated  b^ 
Berzelius,  must  be  considered  as  derived  from  error  of  expen«- 
ment ;  and  its  presence  would  be  admitted  more  readily  from 
the  idea  of  some  portion  of  hydrogen  being  essential  to  the 
constitution  of  the  acid,  as  necessary  to  form  what  was  regarded 
as  its  compound  radical.  In  subsequent,  experiments,  accord* 
ingly,  Bei:zelius  found  reason  to  infer  that  uie  proportion  was 
smaller  than  lie  had  at  first  assigned.  The  minute  quantity 
which  he  does  suppose  to  exist  in  real  oxalic  acid  (less  than  on& 
per  cent.)  he  brings  forwards  as  a  difficulty  in  the  atomic  hypo- 
thesis. A  fraction  of  an  atom,  he  remarked,  cannot  be  supposed  ; 
and,  therefore,  the  small  quantity  of  hydrogen  must  be  considered 
as  an  entire  atom.  But  from  thfe  proportions,  it  must  be  held  to 
be  combined  with  27  atoms  of  carbon,  and  18  atoms  of  oxygen, 
that  is,  with  45  other  atoms — a  combination  certainly  altogether 
improbable;  and  any  arrangement  that  can  be  conceived 
scarcely  lessens  the  difficulty.  Mr.  Dalton  endeavoured  to 
obviate  this,  by  supposing  that  in  the  analysis  of  Berzelius  the 
hydrogen  is  underrated.  Bui  the  reverse  is  the  case.  The 
solution  may  now  be  easily  given.  In  the  composition  which 
properly  constitutes  oxalic  acid,  the  proportion  of  hydrogen  is 
sufficiently  largo'to  present  no  difficulty.  And  in  what  was 
considered  as  real  oxalic  acid  es^isting  in  the  dry  oxalates,  there 
is  no  reason  to  suppose  that  hydrogen  exists.  It  is  also  obvious, 
that  the  proportion  of  oxjrgen  and  carbon  in  a  dry  oxalate  is  that 
constitutmg  carbonic  acid ;  for  although  in  the  action  of  the 
acid  on  the  base  a  portion  of  its.  oxygen  is  abstracted  with  its 
hydrogen,  a  corresponding  portion  of  oxygen  is  added  from  the 
base  or  metallic  oxide,  and  a  ternary  compound  is  established. 

The  proportion  of  hydrogen  indicated  in  the  composition  of 
oxalic  acid  is  not  conformable  to  either  of  the  two  proportions 
of  carbon  and  hydrogen,  which  constitute  the  two  compoimds 
at  present  admitted  as  constituting  the  only  definite  compounds 
.  of  these  elements,  the  carburetted  and  supercarburetted  hydro- 
gen. It  is  much  less  even  than  that  in  the  latter,  which 
contains  the  lower  proportion.  Yet  there  is  every  reason  to 
conclude,  from  the  Law  which  has  been  illustrated  in  reviewing 
the  composition  of  sulphuric  acid,  that  it  must  exist  in  a  definite 
relation  to  the  simple  radical  of  the  acid,  that  is,  to  the  carbon, 
conformable  to  the  other  relations  which  subsist  between  them. 
It  follows,  therefore,  either  that  there  is  an  error  of  analysis,  in 
consequence  of  which  the  proportion  of  hydrogen  is  greatly 
undenated,  or  that  there  are  other  definite  proportions  in  which 
carbon  and  hydrogen  combine  than  those  which  are  at  present 
admitted.  The  coincidence  in  the  results  of  the  analysis  by 
Gay-Lussac  and  by  Berzelius,  in  a  gxeat  mea.suve  precludes  the 
former  supposition '^  and  indeed  aw  enoi  ^o  ^xeBA.^o\i\jl\^^\«!. 
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to  be  assumed  as  cannot  be  supposed.'  Th^  other  conclusion, 
therefore,  follows  :,  it  is  rendered  more  jprobdble  by  other  consi 
■  derations,  which  give  force  to  the  opinion  that  nydrogen  and 
carbon  enter  into  more  numerous  proportions  than  have  been 
assigned ;  and  it  is  neaiiy  established  by  the  results  of  this  case 
itself.  Supercarburetted  hydrogen  is  composed  of  100  of 
carbon  with  17*5  of  hydrogen;  carburettedhydrogenof  100  with 
35.  In  oxalic  acid,  26*5  of  carbon  are  comoined,  according  to 
the  analysis  of  Berzelius,  with  2*5  of  hydrogen,  which  is  in  the 
proportion  of  100  to  9*4.  Now  this  deviates  little,  and  not  more 
thigm  what  may  fairly  be  referred  to  inaccuracy  in  the  estimation 
of  the  proportions  m  one  or  other  of  the  compounds,  from  the 
fourth  of  the  highest  proportion,  that  in  carburetted  hydrogen;* 
and  hence,  in  conformity  to  the  law  usually  observed,  hydtogen 
probably  combines  with  carbon  in  proportions  following  the  ratio 
of  1,  2,  3,  4 ;  and  taking  a  mean  which  further  investigation 
may  determine  with  precision,  100  of  carbon  may  be  supposed 
to  combine  with  9,  18,  27,  and  36,  of  hydrogen. .  The  proportion 
in  oxalic  acid  will  be  conformable  to  the  first  of  these  relations, 
or  half  that  in  supercarburetted  hydrogen. 

Tartaric  acid,  which  is  niext  in  strength  to  the  oxahc,  or  is 
even  equal  or  superior  to  it  in  acidity,  appears  to  be  the  same 
combination  with  a  larger  proportion  of  hydrogen. 

Gay-Lussac  employed  tartrate  of  lime  as  the  medium  to 
decompose  the  acid.  In  this  state,  while  the  water  of  crystal- 
lization of  the  acid  is  excluded,  its  composition  is  not  subverted, 
for  there  is  in  the  formation  of  tartrate  of  lime  no  abstraction  of 
what  is  called  combined  water.  The  results,  therefore,  give  the 
real  constitution  of  the  acid.  The  proportions  he  assigned  are 
carbon  24'0&,  oxygen  69*3,  hydrogen  6'62.  BerzeUus  operated 
on  tartrate  of  lead.  The  proportions  he  assigns  are  carbon 
35*98,  oxygen  60*21,  hydrogen  3*807.  But  in  the  formation  of 
tartrate  of  lead  by  the  action  of  the  oxide  on  the  acid,  a  large 
quantity  of  water  is  formed.  This  being  takeh  into  calculation, 
his  results  agree  perfectly  with  those  of  Gay-Lussac. 

The  proportion  of  the  carbon  to  the  oxygen,  it  is  evident,  is 
not  much  different  from  that  which  constitutes  carbonic  acid  ; 
and  the  deviation  is  not  greater  than  may  fairly  come  within  the 
allowance  due  to  errors,  liable  to  be  present  in  a  subject  of 
analysis  so  difficult.  u 

The  proportion  of  hydrogen  is  much  larger  than  that  in  oxalic  . 
acid :  it  must,  however,  in  conformity  to  the  law  which  has  been 
stated  as  regulating  the  proportions  in  ternary  Q.cids,  bear  a 
certain  relation  to  the  radical  of  the  acid,  that  is,  to  the  carbon. 
And  it  is  interesting  to  discover  that  this  larger  quantity  is 
precisely  the  other  definite  proportion  which  it  has  appeared 

•  The  composition  of  either  of  the  carburelted  Yi^Atf^^ca^ia&^^N&'^^^^J^^'^ 
deiemiaedas  to  ejclade  a  correction  snfRcienl  to  ei\«L\iV\«Vk  il^^jw^^^V  tw»!cSA«»«t» 
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from  these  illustrations  must  be  iaferred.to  exist  in  the  combina^ 
tions  of  carbon  and  hydrogen.  The  two  known  proportioxw, 
those  existing  in  supercarburetted  and  carburetted  hydrogqn, 
are  100  of  carbon  to  18  of  hydrogen,  and  100  to  36 ;  the  other 
two  are  those  of  9  and  27,  The  first  was  found  in  oxalic  acid, 
and  the  other  is  discovered  in  tartaric  acid,  the  proportion  in  the 
above  analysi^;o|'24-05  to  6*62,  being  that  of  100  to  26-5. 

In  the  remailiiuig  vegetable  acids,  the  composition  is  evidently 
less  perfectly  detenjolhed,  partly  from  the  difficulty  of  procuring 
tliem  insulated,  and\partly^  from  the  sources  of  errpr  which  attend 
the  experiment,  and  which  have  not  been  checked  or  detected 
by  the  application  of'ajust  principle.  It  is,  therefore,  only  from 
repeated  experimental  mvestigation,  aided  by  such  an  anpUca- 
tion,  that  precision  can  be  expected  to  be  obtained.  StiU  some 
of  these  results  afford  very  nigh  approximations  to  the  views 
I  have  illustrated. 

The  proportions  I  assign  are  those  fouhded  on  the  analyses  by 
^erzelius,  corrected  by  the  theory  I  have  stated.  He  combined 
the  acid  with  oxide  of  lead,  and  submitted  it  to  decompoaitioa» 
in  this  state ;  the  water  of  composition  he  supposed  to  oe  thus 
abstracted,  and  the  real  add  obtained.  But  the  composition  of 
the  acid  is  in  fact  subverted,  and  the  water  is  formed  from  the 
combination  of  its  hydrogen  mdth  a  portion  of  its  oxygen.  The 
quantity  of  oxygen  thus  lost  is  discovered  by  the  quantity  of 
oxide  which  the  acid  saturates,  being  equal,  according  to  the 
principle  already  explained,  to  the  quantity  of  oxygen  in  the 
oxide.  The  hydrogen  lost  is  the  quantity  jequivalent  to  this ; 
and  these  quantities  of  oxvgen  and  hydrogen  being  added  to  the 
proportions  assigned  by  lECerzeUus,  give  the  real  composition.  It 
IS  further  necessary  to  remark,  that  as  there  has  appeared  reason 
to  infer  the  existence  of  four  definite  proportions  of  oxygen  with 
sulphur,  observing  the  ratio  of  1,  2,  3,  4,  and  four  proportions 
of  hydrogen  with  carbon  in  the  same  rs^o,  so  there  will  be  found 
equal  reason  to  infer  the  existence  of  four  similar  proportions  of 
oxygen  with  carbon,  100  of  carbon  being  combined  in  the  first 
vrith  62*5  of  oxygen,  in  the  second  with  125  constituting  car- 
bonic oxide,  in  me  third  with  187*5,  and  in  the  fourth  with  250 
constituting  carbonic  acid.  With  these  preliminary  observations 
it  is  sufficient  to  give  the  general  results. 

Citric  acid  appears  to  be  carbon  with  oxygen  in  the  third 
definite  proportion,  that  between  carbonic  oxide  and  carboi^ic 
acid ;  and  its  hydrogen  is  nearly  in  the  first  proportion  of  that 
element  to  carbon. 

Acetic  acid  is  carbon  with  oxygen  in  the  second  proportion 
nearly,  and  with  hydrogen  in  exactly  the  second  proportion, 
thut  of  100  to  18.  It  18  represented,  therefore,  by  carbonic 
oxide^  with  hydrogen  in  the  proportion  which  constitutes  super^ 
carburetted  hydrogen . 
Gallic  acid  is  carbon  with  oxygen  in  xvone.  ot  \Xv^  fcux  A"fe^\»Xfc 
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proportioD&y  but  almost  exactly  in  the  n^eaa  proportion  betweeu 
llie  first  and  second.  Its  hydrogen  is  nearly  in  the  first  propoF^ 
tion  of  that  element  to  carbon. 

Succinic  acid  is  carbon  with  oxyigen  in  the  second  proportion, 
jthat  constituting  carbonic  oxide.  The  hydrogen  conforms  to 
none  of  the  four  proportions,  but  is  the  precise  mean  between  the 
first  and  second. 

In  saccho-lactic  acid  the  relation  of  the  oxygen  to  the  carbon 
is  not  that  of  any  of  the  definite  proportions,  but  is  nighest.to 
the  third.  The  hydrogen  is  that  which  constitutes  supercarba-* 
retted  hydrogen. 

The  analysis  of  benzoic  acid  is  evidently  very"  doubtful,  owing 
tx>  the  difficulties  which  attend  it  from  its  volatility.  It  is  the 
only  one  in  which  the  proportion  of  oxy^fii  to  carbon  is  less  eveu 
than  the  lowest  of  the  definite  proportions  of  these  elements* 
The  proportion  of  hydrogen  is  almost  exactly  that  of  the  first 
proportion. 

If  the  definite  proportions  of  oxygen  and  hydrogen  to  carbon 
1>e  assumed  to  be  more  numerous  than  four,  but  still  observing 
the  law  of  simple  multiples,  all  these  results  may  be  easfly 
brought  under  the  law.  The  relations  suggested  by  these 
researches,  and  particuliarly  those  which  prove  that  proportions 
of  carbon  both,  to  oxygen  and  to  hydrogen  exist  inferior  to  the 
lowest  known  proportions  of  these  elements,  afibrd  much  support 
to  the  conclusion,  that  their  definite  combinations  are  more 
numerous  than  the  few  that  have  been  admitted,  either  on  the 
<ioctrine  of  equivalents,  or  on  the  atomic  hypothesis.  And  on 
the  latter,  the  composition  of  organic  compounds  may  be 
accounted  for  with  this  conclusion,  so  as  to  preserve  what  con« 
stitutes  its  chief  excellence — the  principle  that  one  body  in  a 
^combination  is  always  in  the  relation  of  one  atom,  and  which  is 
^confessedly  incapable  of  being  maintained,  with  the  assumption 
merely  of  the  few  definite  proportions  of  the  elements  that  nave 
hitherto  been  assigned. 

The  view  indeed  that  the  vegetable  acids  are  compounds  of 
a  simple  radical  (carbon)  acidified  by  oxygen  and  hydrogen,  and 
the  law  existing  in  this  and  other  ternary  combinations,  that  two 
of  the  elements  observe  the  requisite  relations  in  mroportion  to 
the  third  as  a  base,  may  probably  be  extended  to  all  the  vegeta- 
ble, and,  perhaps,  even  to  the  more  compUcated  animal  products; 
and,  with  the  admission  of  a  more  extensive  series  of  definite 
proportions  in  the  primary  elements,  may  remove  the  necessity 
of  tne  law  advanced  by  Berzelius,  and  apparently  now  admitted 
by  the  supporters  of  the  atomic  system,  tnat  while  in  inorganic 
bodies  one  of  the  constituents  is  always  in  the  state  of  a^  single 
atom,  in  organic  bodies  it  is  not  so,  but  very  often  the  reverse* 
If  thi^  law  be  excluded,  and  the  reverse  establi&keA^  ^  ^^ 
assimilate  the  constitution  of  oigaiac  to  xSci'^t  oi  vciftx^j^^  ^i.^^B^-- 
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pbnndSy  and  toiist  contribute  greatly,  independent  of  uniformity 
anid  simplicity,  to  render  that  of  the  former,  at  present  so  involved 
in  obscurity  and  discordance,  more  precise. 

The  compounds  of  nitrogen  with  oxygen  present  considerable 
difficulties  ;  some  of  them  are  not  easily  obtained  insulated ;  the 
specific  distinctions,  therefore,  whieh  constitute  the  series,  have 
been  variously  represented,  and  the  subject  is  still  imperfectly 
ehicidated.  Two  of  them,  however,  are  determined  with  suffi- 
cient precision,  from  which  we  may  proceed — those  constituting 
the  two  oxides  ;  the  first,  nitrous  oxide,  being  composed  of  10 
of  nitrogen  with  6*7  of  oxygen;  the  second,  nitric  oxide,  of  10 
of  nitrogen  with  11*4  of  oxygen. 

These  combinations  are  conformable  to  the  usual  law  of  defi- 
lute  pr6portions,  the  oxygen  in  the  one  being  to  that  in  the 
other  as  2  to  1.  It  might  be  expected,  therefore,  that  in  the 
two  succeeding  compounds  admitted  by  chemists,  nitious  and 
nitric  acids,  the  same  ratio  would  be  observed ;  that  the  oxygen 
in  the  one  would  be  as  3,  and  in  the  other  as  4.  It  appears, 
iowever,  from  experimental  evidence,  that  these  are  not  the 
proportions. 

Nitric  acid,  the  extreme  of  the  series,  is  the  one  most  capable 
of  being  obtained  uniform,  and  the  composition  of  which  admit?, 
therefore,  of  the  most  exact  determination.  Even  with  regard  to 
it  there  are  discordant  results ;  but  from  those  of  greatest  accu- 
racy the  proportions  may  be  fixed  at  1 0  of  nitrogen  with  28*5  of 
oxygen — a  proportion  of  oxygen  which  is  to  the  first  not  the 
multiple  of  4,  but  5 ;  and  which,  therefore,  breaks  the  uniformity 
of  the  series. 

The  composition  thus  assigned,  however,  is  that  of  what  is 
called  real  nitric  acid,  free  from  the  portion  of  combined  water 
supposed  to  exist  in  the  acid  in  its  insulated  state,  and  abstracted 
when  it  passes  into  its  saline  combinations.  If  we  exclude  this 
hypothesis,  and  consider  this  water  as  existing  in  the  acid  in  the 
jBtate  of  its  elements,  and  the  acid,  therefore,  as  a  ternary  com- 
pound of  nitrogen,  oxygen,  and  hydrogen,  this  portion  of  oxygen 
IS  of  course  to  be  admitted  into  the  calculation.  But  still  this 
does  not  obviate  the  difficulty.  The  quantity  of  this  water  has 
been  variously  estimated.  If  the  estimate  by  Dr.  Wollaston  be 
admitted,  that  of  0*25,  it  gives  the  proportion  of  10  of  nitrogen 
and  40  of  oxygen,  which  makes  the  multiple  of  oxygen  7 — a 
result  equally  distant  from  the  regular  progression. 

The  cpmposition  of  the  intermediate  compound,  nitrous  acid,, 
it  has  been  found  still  more  difficult  to  determine,  principally 
from  the  difficulty  of  obtaining  it  insulated,  and  free  from  au 
intermixture  of  nitric  acid  and  nitric  oxide.  Different  viewsi 
have  b^en  proposed  with  regard  to  it  to  remove  the  diffici^ltjr^ 
Crajr^Lussac,  m  particular,  assumed  the  existence  of  two  com--  . 
J^otuidsij  pemitroix^  and  nitrous  acid,  \uleiia^^'aX&\i^\NN^«aiitxjL5^ ., 
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oxide  and  nitric  acid^  which,  from  their  proportions,  afforded  the 
intermediate  multiples  3,  4,  that  of  real  nitric  acid  being  consi-i- 
dered  as  5.  But  JDulon^  has  shown  that  these  acids  aire  the. 
same.  He  has  also  obtained  nitrous  acid  in  its  insulated  stajbe  ; 
its  composition  is  10  of  nitrogen  with  22' 8  of  oxygen — apropor* 
tion  of  oxygen  which  gives  tne  multiple  4  ;  so  that .  the  series  is 
still  incomplete,  being  that  of  1, 2,  4,  and  either  5,  or  7. 

When  tnis  acid  is  acted  on  by  an  alkaUne  base,  it  is  decom-*>. 
posed ;  one  part  passes  to  the  state  of  nitric  acid,  and  forms  ar 
nitrate  ;  and  the  other  forms  a  nitrite.  It  might  be  supposed^ 
therefore,  that  one  portion  of  it  yields  oxygen  to  the  other,  and 
that  thus  a  subnitrous  acid  is  formed,  which  might  afford  the 
intermediate  proportion.  Nitric  oxide  gas,  however,  is  disen-- 
gaged,  so  that  there  is  probably  no  reduction  in  the  degree  of 
oxygenation.  And  if  there  were,  it  would,  conformably  to  the, 
pnnciple  illustrated  under  the  consideration  of  sulphimc  acid,  be 
replaced  by  the  oxygen  of  the  base,  and  form  the  ternary  com- 
pound constituting  the  nitrite,  so  that  the  relation  of  this  element, 
to  the  nitrogen  would  be  the  same.  There  is,  therefore,  no-. 
evidence  of  the  existence  of  any  definite  compound  intermediate 
between  nitrous  acid  and  nitric  oxide,  and  the  ratio  of  oxygen  in 
nitrous  oxide  and  these  two  compounds  is  that  of  1,  2,  4. 

The  proportion  in  nitric  acid,  it  has  been  stated,  is  that  whicfai 
gives  the  multiple  5  of  oxygen.     But  this  appUes  to  what  is 
called  the  real  acid  free  from  water,  and  no  such  compound, 
exists,  not  even  in  combination  with  a  base  ;  for,  as  has  beea> 
already  shown,  when  an  acid  yields  water  from  the  action  of  a. 
base,  though  there  is  thus  an  abstraction  of  a  portion  of  it8^. 
oxygen,  it  receives  that  of  the  base,  and  forms  a  ternary  combi- 
nation, in  which  the  proportion  of  oxygen  to  the  radical  remains 
the  same. 

The  real  composition,  therefore,  must  be  determined  in  its 
state  of  hydronitric  acid.      The  <juantity  of  combined  water^ 
according  to  the  common  expression  of  the  fact,  existing  in  it 
ha^  been  variously  stated  ;  but  if  the  estimate  in  Dr.  WoUaston's. 
scale  of  0*25  in  acid  of  the  specific  gravity  1*50  be  taken,  thia. 

fives  as  the  (composition  10  o^ nitrogen,  with  40  of  oxygen  and: 
•55  of  hydrogen :  and  this  again  gives  7  as  the  multiple  of 
oxygen  in  the  series  of  compounds — a  result  which  it  is  scarcely 
possible  to  connect  accordmg  to  the  estabUshed  law  with  the. 
multiple  4,  in  the  lower  compound,  nitrous  acid. 

It  is  certain,  however,  incfependent  of  this  circumstapce,  that 
the  quantity  of  water  (or  of  oxygen  and  hydrogen  equivalent  to 
it),  thus  assigned,  is  not  the  just  proportion  eissential  to  the 
constitution  of  the  acid ;  for  the  specific  gravity  1*50  is  not  the 
highest  at  which  it  can  be  procured.  It  is  obtained  with  ceir- 
tamty  at  1'55  at  60° ;  by  some  chemists  it  is  stated  at  l'6&^  -ttssj^ 
by  Proust  even  at  1*62.  At  1*50,  ttietefoi^,  \\.xwaaX.\i^  ^^cq\r^ 
with  a  certain  portion  in  addition  to  t\ie  Te%\.  c^wx&svaftftL^^^^  ^ 
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Ilie  common  hypoiiiesis.  Dr.  WoUaston  has  observed,  that  to 
decompose  nitrate  of  potash  so  as  to  afford  nitric  acid,  it  is 
necessaiy  to  employ  as  much  sulphuric  acid  as  forms  bisiriphate 
of  potash ;  and  hence  each  portion  of  potash  from  which  dry 
Bitnc  acid  is  separated  will  displace  the  water  from  two  equiva- 
lents of  sulphunc  acid.  One  of  these  portions  of  water,  it  may^ 
be  presumed  then,  will  go  as  essential  to  the  constitution  of  the* 
aitnc  acid,  or  rather  its  oxygen  and  hydrogen  will  do  so,  the 
other  is  adventitious,  though  from  the  volatihty  and  facility  of 
decomposition  of  the  acid  it  may  not  be  easily  abstracted. 

On  this  view,  the  composition  of  the  acid  will  be  found  to  be 
100  of  nitrogen^  34  of  oxygen,  and  0'76  of  hydrogen,  which  gives 
&  as  the  multiple  of  oxygen  to  the  first  proportion  of  that  element* 
The  proportion  of  hydrogen  is  to  the  nitrogen  as  the  first  or 
lowest  equivalent,  that  in  ammonia  being  the  thirds  the  former 
being  0'76  to  10,  the  latter  to  the' same  quantity  of  nitrogen  2'3^ 

The  same  view  of  the  composition  of  hydronitric  acid  may  be 
ittferred  from  the  proportion  of  oxygen  and  nitrogen  in  the  dry 
nitrates.  In  these,  as  in  other  analogous  cases,  the  abstractioa 
of  oxygen  in  the  formation  of  water  at  their  formation  is  compen-- 
sated  by  the  oxygen  of  the  base ;  the  metallic  radical  of  the 
latter  merely  replaces  the  hydrogen  of  the  acid,  and  the  propor- 
tion of  oxygen  to  the  radical  of  the  acid  remains  the  same. 

It  thus  appears,  that  the  series  of  the  nitrous  compounds  is 
lutrouB  oxiae,  nitric  oxide,  nitrous  acid,  and  nitric  acid.  The' 
oxygen  in  the  first  is  to  the  nitrogen  as  5*7  to  10 ;  and  taking^ 
this  first  proportion  of  oxygen  as  1,  that  in  nitric  oxide  is  2,  in 
nitrous  acid  4,  and  in  hydronitric  acid  6 — a  ratio  sufficiently 
oonformable  to  the  law  oi  definite  proportions. 

if  it  were  admitted  that  the  oxygen  and  nitrogen  remaining 
after  the  action  of  hydronitric  acid,  and  anhydrous  nitrous  acio^ 
formed  binary  compounds,  which  entered  into  direct  combina- 
tion with  the  alkaU ;  then  firom  the  abstraction  of  one  proportion' 
of  oxygen  in  the  one  by  the  formation  of  water,  and  in  the  other 
,  by  the  production  of  nitric  acid,  compounds  would  be  formed^ 
iatermediate  in  the  fonner  between  hydhonitric  and  nitrous  acid^ 
and  in  the  latter  between  nitrous  acid  and  nitric  oxide,  and  thus. 
the  series  of  the  proportions  of  oxygen  of  1,  2,  3,  4,  6,  6,  would 
be  completed,  'this  view,  however,  is  not  probable.  At  the 
flune  time,  the  relation  of  these  elements  in  these  intermediate 
proportions  may  exist  in  other  ternary  compounds,  though  they 
are  not  found  in  binaiy  combittation,  or  in  the  ternary  combina- 
ions  which  they  form  with  hydrogen,  or  with  metallic  bases. 

(To  9t  egniUmed.) 
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Article  X. 

Oh  FerrO'chj/azate  of  Potashy  and  on  the  Atomic  Weight  for  Iron. 

By  R.  Porrett,  Jun. 

In  a  paper  of  mine  published  in  vol.  xii.  of  the  Annals  of  Phi-^ 
losophy  for  1818,  p.  214,  on  the  Triple  Prussiate  of  Potash,  I 
drew  a  comparison  between  my  ane^y^is  of  this  salt  made  in 
1814  and  that  made  by  Dr.  Thomson,  which  had  just  appeared, 
and  after  remarking,  as  that  acute  chemist  had  done,  that  the 
results  did  not  accord  with  the  atomic  theory,  I  related  an  expe- 
riment I  had  made  by  decomposing  the  triple  prussiate  with 
tartaric  acid,  which  seemed  to  prove  that  both  had  overrated  the 
quantity  of  potash  in  that  salt,  and  that  when  this  was  corrected, 
the  number  for  its  acid  constituent  would  be  represented  on  the 
scale  of  equivalents  by  85*9.  1  showed  also  that  a  nearly  similar 
number,  namely  84*7,  resulted  from  my  analysis  of  ferro-<5hyazate 
of  barytes  (after  rectifying  a  mistake  in  the  quantity  of  water 
which  I  had  attributed  to  tnat  salt) ;  and  that  if  we  considered 
the  ferro-chy^ic  acid  as  composed  of 

4  atoms  carbon 30*16 

1  atom  az©te 17*64 

1  atom  iron 34-50 

2  atoms  hydrogen.  •••.••...    2*64 

84-84 

the  number  representing  its  atomic  constitution  would  then 
agree  very  well  with  the  equivalent  number  derived  from  the.  two 
analyses  above-mentioned.  I,  therefore,  proposed  this  view  of 
it»  nature  as  a  probable  explanation  of  the  discrepancies  betweeii 
the  former  experimental  results,  and  those  deducible  from  the 
application  of  the  atomic  theory.  But  this  explanation,  hitherto 
otuy  probable,  assumed  all  the  appearance  of  a  well-established 
fact ;  when  upon  carefully  collecting  and  examining  the  aases 
produced  from  the  combustion  of  ferro-^chyazic  acid,  I  acuially 
obtained  carbonic  acid  and  azote  gases  in  the  proportions  of  four 
volumes  of  the  former  to  one  volume  of  the  latte?i*  gas ;  and. in 
quantities  which,  as  nearly  as  coutd  be  expected,  were  the  same' 
as  calculation  indicated* 

After  thig  I  entertained  no  doubt  but  that  I  had  given  the  exact 
composition  of  ferro-chyazic  ^cid,  and  also,  of  itg  satU,  with  base 
of  potash  and  of  barytes  ;  and  was  very  much  sur^nrised  when  I 
learned  that  Mr.  R.  Phillips  had  ascertained  that  it  did  not 
contain  so  much  iron  as  I  had  assigned  to  it.  This  circumstance 
Mr.  Phillips  obligingly  requested  a  mutual  friend  to  cQm?av»x!^^*%^]^ 
to  me. 

My  attention  being  thus  ugain  caSLed  to  iCte  ^vda^^sX.^  ^.  5eR>^\^ 
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perceived  ^that  in  the  formula  which  I  had  proposed  as  represen<>- 
ing  the  atomic  constitution  of  the  ferro-chyazate  of  potash^  the 
omy  {)art  wliich  did  not  appear  to  be  supported  by  the  results  of 
experiment^  was  that  whicn  gave  the  quantity  of  iron  as  amount* 
ing  to  one  atom^  ail  my  experiments,  as  well  as  those  of  Dr. 
Thomson,  having  made  it  less;  and  Mr.  Phillips's  message 
seemed  to  prove  that  these  experimental  results .  were  much 
nearer  to  the  truth  than  the  theoretical  ones. 

I,  therefore,  felt  the  necessity  of  making  further  researches 
into  the  very  complicated  composition  of  this  salt,  convinced 
that  the  uncommon  difficulties  which  its  analysis  presents,  had 
never  yet  been  so  completely  overcome  as  to  admit  of  its  con- 
stituents being  stated  with  tnat  rigid  accuracy  which  is  now  so 
essentially  required  in  chemical  investigations. 

I  began  with  experiments  to  ascertain  the  quantities  of  iron 
and  of  potash  which  the  salt  contains  ;  and  after  trying  various 
modes  of  analysis,  I  fixed  upon  the  following,  as  being  sua-» 
ceptible  of  greater  accuracy  than  any  other  which  I  had 
attempted. 

Twenty-pfive  grains  of  ferro-chyazate  of  potash  were  burned  in 
a  covered  platma  crucible  with  nitrate  of  ammonia;  afler  the 
combustion,  which  was  very  vivid,  I  found  in  the  crucible  a 
saline  mass  mixed  with  red  oxide  of  iron,  which  weighed  21*5 
gr.  and  was  composed  of  17  gr.  of  nitrite  of  potash,  and  4'5 
of  red  oxide  of  iron :  I  separated  the  nitrite  of  potash  from 
oxide  of  iron  by  lixiviation,  and  added  a  sufficient  quantity  of 
muriatic  acid  to  it  to  convert  it  into  a  muriate;  nitrous  gas  was 
immediately  given  off;  and  after  evaporating  to  dryness,  I 
obtained  16*5  gr.  of  chloride  of  potassium;  these  quantities  of 
Ted  oxide  of  iron  and  of  chloride  of  potassium  are  equivalent  to 
10-42  potash,  and  3*15  iron,  which,  multiplied  by  4,  give  41*68 
of  the  former,  and  12*6  of  the  latter  substance,  as  contained  in 
100  of  the  ferro-chyazate. 

The  quantity  of.  alkaline  base  in  the  salt  being  thus  ascer- 
tained, and  also  the  ferruginous  portion  of  the  acid,  1  had  nei;t 
to  find  the  quantities  of  the  other  constituents  of  that  acid; 
namely,  its  carbon,  azote,  and  hydrogen  ;  and  for  this  purpose^ 
I  repeated  several  times  the  combustion  of  the  salt,  mixed  with 
peroxide  of  copper:  the  average  quantity  of  giases  collected  from, 
one  grain  of  the  salt,  with  from  5o  to  30  times  its  weight  of  per- 
pxide^  was  as  follows : 

Cubic  inches.  Yolameg. 

Carbonic  acid 1-79   4 

Az6te. ....-....;.•....  0-46   1 

"^-..^  ......  2*24  5  i 

/.■-,.•■...•.  .  ■■    ■  ■         .      .     ■  ^  ■■••^ 

i  resnli  which  exactly  corresponds  a^  to  tlienro^ortions  between 

tie  two  gasea  with  what  I  before  ]p\x\]!\iaViea,  W\.  ^\3^0dl  ^>SsjRk 
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from-  it  by  an  excess  of  neariy  half  a  cabic  inch  in  tteir  totd' 

auantity ;  the  true  quantity,  1  beU^vey  Kes  just  half  waybetween 
lem;  that  is  to  say,  it  should  be  precisely  two  cubic  inchecr; 
nevertheless  I  shall  not  here  make  any  corrections  in  the  expe- 
rimental quantities  above  obtained,  but  draw  my  conclusions 
strictly  from  themy  leaving  it  ultimiately  to  the  atomic  theoiy  to 
polish  off  the  rough  product  of  expieriments  ;  taking,  therefore, 
i'79  cubic  inches  of  cai-bonic  acid  gas  as  representing  0*2264  of 
a  grain  of  carbon,  and  0*45  of  a  cubic  inch  of  azote  gas  as  equal 
to  0*1332  of  a  grain  of  azote,  we  obtain  the  numbers  22*64  and. 
13*32  for  the  quantities  of  carbon  and  of  azote  in  100  of  the  ^alt 
in  question. 

In  the  experiments  made  by  burning  the  salt  with  peroxide  of 
copper,  I  was  for  some  time 'puzzled  to  account  for  the  necessity 
of  employing  so  much  of  the  oxide  as  I  found  reauisite  in  order 
to  obtain  the  maximum^^antity  of  gases ;  but  i  subsequently 
discovered  that  the  oxide  which  I. employed  contained  a  minute 
quantity  of  silica ;  and  that  when  a  sufficiency  of  this  last  was 
not  introduced  by  means  of  the  oxide,  the  potash  of  the  salt 
retained  behind  with  it  a  portion  of  carbonic  acid,  which,  in  the 
opposite  case,  was  expelled  as  gas  when  the  silica  combined 
with  that  alkali  at  a  red  heat.  Hence  it  would  seein  adviseable, 
in  all  future  attempts,  to  ascertain  the  composition  of  a  combus- 
tible acid  by  bumii^g  it  united  to  an  alkaline  base,  to  add  to  the 
peroxide  of  copper  employed  a  proportion  of  silica  sufficient  to 
saturate  the  alKali,  and  prevent  its  remaining  behind  in  the  state 
of  subcarbonate,  or  of  nitrite,  by  converting  it  into  a  silicate. 

1  estimated  the  quantity  of  hydrogen  by  ascertaining  that  of 
the  peroxide  decomposed  in  the  above  experiments  beyond  what 
was  employed  in  converting  the  carboh  into  carbonic  acid.  My 
mode  of  doing  this  was  to  act  upon  the  residuum  of  the  combus-i 
tion  by  diluted  sulphuric  acid,  which  dissolved  all  the  oxide  that 
had  not  been  decomposed,  and  left  the  remainder  in  the  metallic  \ 
state.  From  the  f^reight  of  this  reduced  copper,  it  was  easy  to 
infer  that  of  the  oxygen  expended,  and  by  suotracting  thereftom 
what  combined  with  the  carbon,  to  deduce  the  proportion  of 
hydrogen  -  which  tmited  with  the  residue.  The  qtiisaitity  of 
hydrogen  which,  by  this  means,  I  computed  to  exist  in  100  gr. 
of  the  salt  was  0*8  of  a  grain. 

I  may  here  remark,  that  this  mode  of  computing  the  hydrogeh 
appears  to  be  susceptible  of  greater  precision  than  that  of  weigh- 
ing the  water  which  may  be  collected  after  the  experiment ;  for 
to  say  nothing  of  the  difficulty  of  such  collection,  it  niust  some- 
times be  a  matter  of  uncertainty  whether  part  of  that  water  did 
not  exist  as  such  in  the  substance  operated  upon ;  besides,  one 
part  of  hydrogen  furnishes  only  nine  times  its  weight  of  water, 
out  it  decomposes  40  times  its  weight  of  peroxide  of  coi}i{et«  ^ 
nanute  quantity  of  hydrogen,  thotefot^,  Va  istf^c^  \«»Mh5  «&.V 
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citBrtflinly  detected  by  wetghing  the  metal  reduced  by  its  meanr 
tiisn  by  weisfahig  the  water  which  it  produces :  the  only  circum- 
stance whtch  it  is  necessary  to  guard  against,  when  this  process 
is- resorted  to,  is  the  oxidation  of  any  portion  of  the  azote. 

To  return  to  the  analysis.— -It  now  only  remained  that  I  should 
ascertain  the  quantity  of  water  of  crystallization  in  the  salt;  but 
renewed  experiments  to  determine  this  added  nothing  to  what 
i  had  before  stated,  and  which  had  been  confirmed  by  Dr. 
Thomson ;  namely,  that  only  13  per  cent,  could  be  separated 
firom  it  at  a  temperature  below  that  which  would  decompose  its 
atid.  In  taking  13  then  as  the  quantity  of  water  in  100  of  the 
salt,  we  cannot  be  certain  that  it  indicates  the  whole  quantity, 
but  must  rest  satisfied  with  it  as  the  nearest  approximation  to  that 
quantity  which  experiment  is  capable  of  giving  us. 

Collecting  now,  from  the  preceding  experiments,  the  proper* 
tions  of  all  the  constituents  of  100  gr.  of  ferro-chyazate  of 
potash,  they  appear  as  follows  : 

Graini. 

Potash  .., 41-68 

/-Iron 12-60 

Tj     ^    ,       .        . ,  )  Carbon 22-64 

Ferro-chyazic  acid  2  ^^^^ J3.32 

(Hydrogen 00-80 

Water 1300 


104-04 

being  a  surplus  of  four  grains,  arising  from  the  unavoidable 
inaccuracies  in  determining  experiment^  on  small  portions  of 
the  salt  the  proportions  of  so  many  constituents. 

These  inaccuracies  are  easily  removed  by  the  application  of 
thcf  atomic  theory ;  for  by  taking  as  our  guide  the  weights  of 
the  atoms  of  each  of  the  elements,  we  obtain  the  foUowing 
immbers: 


1  atom  potash. =  60-00 

r  ^  atom  iron =  17-50 

1  atom  ferro-chyazic  )  4  atoms  carbon.  . .  =  30*00 

acid  S3  66-23       \  1  atom  azote =  17-60 

C 1  atom  hydrogen . .  =    1-23 

2  atoms  water • =  -22-30 


,  40-34 

11-76 

20-17 

11-76 

,  00-84 

.  13-13 

I  ferro-chyazate  of  potash =  148-73   100-00 

whidt  deubdess  gives  the  true  proportions  of  the  several  de- 
ments of  thds  salt. 

Thus  it  appears  that  in  attempting  to  reconcile  the  analysis  of 

fenoi-ehyazate  of  potash  with  the  numbers  generally  received  as 

•  rdpresenting  the  rdative  weiffhts  of  the  atoms  of  its  several 

dbmeatB^  we  are  redaced  to  &e  necesAit^  of  considering  one  of 
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these  elements ;  namely,  the  iron^  aa  half  an  atom  only ;  and 
this  palpable  absurdity  can  only  be  obviated  by  one  of  tne  two 
fidlowing  methods  :  that  is,  either  by  multiplying  all:  the  atoms 
by  2,  so  as  to  get  rid  of  the  fraction,  or  by  considering  the 
number  hitherto  admitted  for  the  atom  of  iron  as  being  double 
what  it  ought  to  be  ;  but  by  the  former  of  these  methods,  we 
8hoi]dd  obtain  a  number  representing  the  weight  of  an  atom  of 
ferro^hyazate  of  potash,  which  woidd  not  be  eqmyalent  to  the 
known  quantities  of  the  different  chemical  agents  which  decom- 
pose it.  Such  a  number,  therefore,  must  be  wrong,  and  the 
method  of  producing  it  must  be  so  likewise.  The  other  method  I 
have,  therefore,  no  hesitation  in  resorting  to  ;  and  on  trying  how 
far  the  number  thus  deduced  for  the  atom  of  iron  (namely  17'S) 
could  be  reconciled  with  the  well-ascertained  composition  of  its 
oxides,  sulphurets,  and  chlorides,  I  had  the  great  satisfaction  of 
finding  that  it  was  easily  reconcileable  to  them ;  and,  moreover^ 
that  it  was  the  only  weight  hitherto  deduced  for  iron  which  was 
reconcileable  to  them  all;  the  others  being  so  only  partially. 
Thus  although  the  number  35  for  iron  with  10  for  oxygen  =  46 
exactly  expresses  the  composition  of  protoxide  ^f  iron,  yet  it  does 
not  adapt  itself  to  that  of  the  peroxide,  which  to  35  iron  contains 
15  of  oxygen,  or  1^  atom  of  the  latter :  here  the  absurdity  of 
half  an  atom  shows  itself.  The  difficulty  in  this  case  was  appa^ 
rently  well  got  over  by  Dr.  Thomson,  who  considered  the  perox- 
ide as  composed  of  two  atoms  of  iron  with  three  atoms  of  oxygen, 
or  as  70  -h  30  ;  and  if  there  were  only  two  oxides  of  iron,  this 
explanation  would  very  well  apply.  But  there  is  an  oxide  of 
iron  distinctly  established  both  as  existing  in  nature  and  as  a 
product  of  art  (I  mean  that  which  Bemelius  has  called  the 
oxydum  ferroso  ferricum,  and  which  Gay-Lussac  obtained  artifi- 
cially by  passing  the  vs^ur  of  water  over  red-hot  iron),  which 
contains  274-  per  -eent.  of  oxygen— a  proportion'  intervening' 
between  that  in  the  protoxide  and  that  in  the  peroxide,  the  eom^ 
position  of  which  cannot  be  stated  in  whole  atoms  either  hy 
taking  the  weight  of  iron  as  35,  or  as  70  :  with  the  former  it 
must  be  set  down  as  with  13*3,  or  l-^  oxygen,  and  with  the  latter 
as  with  26*6,  or  2j-  oxygen.  The  attempt  to  consider  this  oxide 
as  a  combination  of  one  atom  protoxide  with  two  atoms  peroxide, 
instead  of  a  distinct  oxide  ef  itself,  can  only  be  considered  as 
one  of  those  ingenious  expedients  which  have  been  resorted  to 
in  order  to  make  an  experimental  result  hamonize  with  a  theo- 
retical one  when  the  two  appeared  discordant ;  it  will  doubtless 
be  abandoned  now  that  it  can  be  shown  that  this  discordance 
was  onh-  apparent,  and  resulted  from  taking  the  weight  of  tn 
atom  of  iron  at  double  its  real  amovmt. 


The  folbwinff  table  of  the  eomnMifids  of  iron  with-  sulphur, 
oxygen,  and  cnlorihe,  will  show  tbe  manner  in  which  th&  ysl$s« 
niMmer  now  proposed  for  inm  a.da^  *i^:ik^  \i^  ^^*^^«fe  ^ksc&^ 
pounds,  several  of  which  the  w\io\e  nxflsiSa^x  S&  Ye«:^^<:si^«-*^* 


300 


Mr.  Porrett  on  Ferro^hyazate  of  Potash^         [Oct. 


Iron,  17*5. 


With  MpbiVy  20. 


Proiotuiphuretf  or  Magnetic 
PfHUi. 

teiros. S5    «5*7ft    100|« 

1  Salfi|or..80    36-85      57 


55  100-00    157 


Jlkiitto$uipkweU 
Slrou 58'5    57     100 


With  Oxygen,  10. 


Protoxide^    or    Blaeh  Oxide 
{magnetic). 

Iron 35    IS     lOO-OiS 

1  Oxyg«Q...  10    98      28*5 

'45  100    128*5 


Veutoxide  (Gaif'Lnssac't) 
{slight Ijf  magnetic), 

3  Iron 52-5    72*5     100 


TVitb  diloriocy  45. 


Protochhridem 

Iron 35    43-75    100*0 

iChloriiie..  45    56*25    128*7 


80  100*00    228*7 


No 


2  Sulphur...  40*0    43      762  Oxygen..  20*0    27-5      38 


corresponding    chloride 
known. 


92*5  100     176 


TritosUlphuret, 


72*5  1000    138 
Tritoxide,  or  Red  Oxide.* 


4  Iron 70    54    lOOU  Iron 70    70    100 

a  Sulphar.  ....  60    46      86;3  Oxygen 30    SO      43 


130  100     186 


Penuiphmrety  or  Cubic  Pyrites, 

1  Iron...  17*5    46'5    1000 
1  Sulphur  20*0    53*5    1J4-8 


100  100     143 


No    corresponding    oxide 
known. 


37*5  100*0    214*2 


Perchloride. 

4  Iron....     70    34*14    100*00 
3  Chlorine  135    65*86    192*85 


205  10000    292-85 


No  corresponding  chloride 
known. 


In  the  first  column  of  the  above  table,  I  have  introduced  two 
sulphurets  not  hitherto  admitted  by  chemists,  the  existence  of 
which  it  is,  however,  easy  to  infer  from  Proust's  experiments, 
recorded  in  his  paper  on  the  Native  and  Aitificial  Sulphurets  of 
Iron,  a  translation  of  which  may  be  seen  in  the  first  volume  of 
the  octavo  edition  of  Nicholson's  Philosophical  Journal.  He 
distilled  400  gr.  of  fine  cubic  ciystals  pf  native  persulphuret,  and 
separated  from  it  76  gr.  of  sulphur  :  there  remained  a  sulphuret 
weighing  322  gr. :  hence  100  gr.  would  have  become  81  gr. 
Now  a3  100  persulphuret  contain  46*3  of  iron,  these  81  gr.  must 
have  contained  the  same  quantity  of  that  metal  combined  with 
34*5  of  sulphur ;  but  as  46'6  is  to  34"6,  so  is  57-4  to  42*6,  which 
agrees  very  closely  with  the  composition  assigned  in  the  table  to 
the  deutosulphuret. 

In  another  experiment  described  by  Proust,  he  succeeded  by 
very  cautiously  applying  a  heat  below  redness  to  a  mixture  of 
protosulphuret  and  sul|3iur  in  making  the  former  take  up  half  as 
much  sulphur  again  as  it  was  previously  combined  with.  Now  on 
referring  to  the  table,  it  will  be  immedia^tely  obvious  that  he 
must  have  formed  the  tritosulphuret  which  wim  100  parts  of  iron 

'  From  JMaGy^M  £xperiment»  on  Deohle  MagneiUm^  U  would  teem  tbak  even  the 
red  oxide  retain§  some  magattlc  influence* 
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•   exactly  contains  this  increase  of  sulphur  over  that  in  the  proto- 
sulphuret.    Proust's  experiments  give  the  proportions  of  sulphur    - 
in. these  two  sulphurets  as  60  to  90  with  100  of  the  metal^ 
numbers  which  differ  but  httle  from  those  in  the  tabjie. 

It  is,  therefore,  evident,  from  the  two  experiments  just  de- 
scribed, that  Proust  had  formed  two  new  compounds,  the  deuto 
and  the  tritosulphurets,  although  he  Was  not  himself  ^ware  of  it, 
but  considered  them  as  agreeing  in  composition  with  the  two 
sulphurets  commonly  known  as  protosulphuret  and  as  pei^ul- 
phuret. 

From  the  preceding  experiments  and  deductions,  I  think  it 
will  be  clear  that  the  atom  of  oxj^gen  being  10,  tiiat  of  iron 
should  be  represented  by  the  numoer  1 7'5,  tne  same  as  that  of 
azote,  and  that  we  are  now  entitled  to  consider  the  atom  of  ferro- 
chyazic  acid  as  composed  of 

4  atoms  of  carbon =  30-00 

1  atom  of  azote s=  17-50 

1  atom  of  iron =  17*50 

1  atom  of  hydrogen =     1-25 

66-26 

also  that  this  acid  combines  with  one  atom  of  base  and  two 
atoms  of  water  to  form  the  ferro-chyazates. 

The  reduced  weight  for  an  atom  of  iron  will,  I  trust,  account 
for  the  small  proportion  in  which  this  metal  and  its  oxides  enter 
into  the  composition  of  several  mineralbpdi.es,  and  will,. perhaps, 
show  that  in  some  of  those  instances  where  it.has'  been  consi^. 
dered  as  an  accidental  ingredient,  it  is  in  reality  chemically 
united  in  atomic  proportions  with  the  other  constituents  of  .the 
mineral. 

Tower y  Sept.  \Q,  1819. 
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A  Critical  Examination  of  thefrst  Principles  of  Geology:  in  a 
Series  of  Essays.    By  G.  B.  Greenough,  rresident  of  the  ' 
Geological  Society,  F.R.S.  F.L.S,  Lon<K)n.  . 

This  work  deserves  the  particular. J^ttention of gedogista^-  It- 
comes  from  a  gentleman  who  has  been  for  many  years  e»thusi*. 
asiically  devoted  to  geological  pursuits ;  who  has  dedicated  to 
thec^  the  greatest  p^rt,  pf  hift  time  and  studyy  and  who  has 
appropriated  a  very  handsome  fortune  to  tlbfti5t«t$i^<5j<s.\3RV^  ^ 
favourite  objects.    He  has  read  evet^  1i!b;m^VScL^\x^^\3^^ 
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ten  on  the-seieiice  m  almost  ail  the  langnaged  of  Europe*  He 
liaB  Bunreyed  in  person  almost  every  comer  of  Great  Britaiti  and 
Ireland  ;ne  has  traversed  France,  and  Oermany,  and  Transyt^ 
vaniay  and  visited  Switzeiiand,  Itsdy,  and  part  of  Spun.  He 
has  studied  most  of  the  geological  collections  of  Britain^  France^ 
Germany,  and  Switzerland,  and  compared  the  opinions  of  the 
most  ccdebiated  theorists  ^rith  the  tracts  of  country  on  whicb 
their  opinions  have  been  founded.  When  to  aU  this  we  acU 
the  modesty  and  candour  which  he  has  uniformly  displayed^ 
and  the  independence  of  mind  which  has  prevented  him  nrom 
being  entangled  in  the  trammels  of  any  system,  however  fashion* 
able  or  fitscmating  it  might  happen  to  l>e  ;  it  will  be  admitted^ 
we  think,  that  the  examination  of  the  first  principles  of  this  very 
difficuU  science  could  not  easily  have  fallen  into  abler  hands,  or 
been  examined  by  one  more  capable  of  doing  justice  to  the  merits 
of  all  parties,  nor  more  likely  to  remove  the  magical  influence 
attached  to  great  names  which  have  stamped  upon  certain 
opinions  an  aitificial  value,  to  which  of  themselves  they  are  by 
no  means  entitled. 

The  essays  contained  in  the  volume  before  us  ^e  eight  in 
number.  They  bear  the  following  titles:  I.  On  Stratification* 
II.  On  the  Figure  of  the  Earth.  III.  On  the  Equalities  which 
existed  on  the  Surface  of  the  Earth  previous  to  diluvian  Action, 
and  on  the  Causes  of  these  Inequalities.  IV.  On  Formatiotts. 
V.  On  the  Order  of  Succession  in  Rocks.  VI.  On  the  Proper- 
ties  of  Rocks  as  connected  with  their  respective  Ages.  VII.  Oa 
the  History  of  Strata  as  deduced  from  their  Fos^  Contents. 
YIII.  On  Mineral  Veins.  I  shall  endeavour  to  lajf  before  the 
reader  a  view  of  the  author's  opinions  upon  .each  of  the  subjects 
of  these  essays. 

I.  On  Stratification. 

The  science  of  geology  has  been  prosecuted  in  a  way  very 
different  from  the  other  sciences;  but  exceedingly  analo- 
gous to  the  mode  followed  by  the  schoolmen  in  what  they 
were  pleased  to  consider  as  physical  investigations.  The  resurc 
has  been  nearly  the  same.  Every  topic  is  a  subject  of  con- 
troversy. Geological  writings  have  multiplied  exceedingly; 
yet  it  is  doubtful  if  the  science,  has  made  a  corresponding  pro- 
gress. The  object  of  geologistl^  has  hitherto  been  to  account 
ror  the  structure  of  the  earth,  and  to  explain  by  physical  causes 
how  it  has  assumed  the  form  which  we  find  it  to  possess. 

With  respect  to  the  original  and  present  structure  of  the  earth, 
there  appear  to  be  two  points  about  which  no  reasonable  doubts 
can  be  entertained*  1.  That  the  earth  must  have  been  origi- 
Anally  in  a  fluid  state*  2.  That  its  mean  specific  gravity  is  about 
£re  times  greater  thsm  that  of  water. 

.  Tie  6rBt  of  thcBe  points  is  interred  fioixi  tisv^  ^^xe  of  the 
^iitft^  wjuob  ia  absolutely  or  xi^eailj  t\i«x  N^ji-cJa.  nicws^.^  Vw^ 


1819.]     Greenough  on  the  First  Primifks  of  Geology.         388 

resulted  irom  th^  rotatioa  of  a  liqaid  globe  round  its  axis  with  u 
Tolooity  equal  to  that  of  the  eaith.  This  was  demonstrated  hy 
Sir  Isaac  Newton,  and  has  been  amply  confirmed  by  Ihe  subse- 
quent labours  of  Bo^thematicians  and  astronomers.  The  specific 
gravity  of  the  earth  may  be  considered  as  determined  by  the 
experiments  of  Maskelyne,  and  the  subseq^uent  calculations  of 
Dr.  Button  and  Mr.  Playfair,  and  the  debcate  experiments  of 
Mr.  Cavendish,  upon  which  I  am  disposed  to  place  the  greatest 
relianioe.  Now  as  the  mean  specific  gravity  of  the  crust  of  the 
earth  cannot  easily  be  rated  higher  than  2*5,  it  foQows  as  a 
consequence  that  the  specific  gravity  of  the  central  parts  of  the 
globe  must  be  mucli  greater  than  5.  It  must,  therefore,  be 
composed  of  Aolid  matter  of  a  metallic  nature. 

With  respect  to  the  nature  of  the  fluid  matter  which  consti- 
tuted the  onginal  globe  of  the  earth,  the  conjectures  of  geoldgi^ 
have  been  various  and  contradictory.  The  imagination,  unre- 
strained by  the  present  state  of  things  and  the  present  laws  of 
matter,  has  been  set  at  complete  hberty  to  wander  amidst  a 
chaos  of  its  own  creation— 


a  dark 


inimitable  oceao,  withoat  bomid,  ^ 

Without  dimeDMipQ,  where  length,  breadUi,  and  beigbth. 
And  time«  and  place,  are  lost. 

Beitrand  was  of  opinion  that  the  earth  consisted  originally  df 
pure  water,  and  that  by  the  plastic  power  of  nature,  this  watei^ 
was  gradually  converted  into  the  various  earths  and  metaHio 
bodies  of  which  the  globe  is  at  present  composed.  This  opiiiion^ 
compared  with  which  the  reveries  of  the  alchymists  were  modest 
and  plausible,  was  advanced  at  the  end  of  the  eighteenth  century^ 
and  by  a  man  who  considered  himself  as  proroundly  skilled  m 
all  the  physical  discoveries  that  preceded  him.  Some  circum- 
stances lead  me  to  suspect  that  an  opinion  not  very  dissimilar 
was  embraced  by  Werner,  or  at  least  by  some  of  the  most 
eminent  of  his  pupils.  They  nowhere  indeed  state  it  in  express 
terms,  but  they  talk  of  the  gradual  diminution  of  water ;  and  I 
have  been  told  by  some  of  them,  that  this  liquid  would  ultimately 
faU  altogether ;  or  that  there  was  a  slow  change  of  this  globe 
from  a  state  of  liquidky  to  a  state  of  solidity — a  change  which 
had  been  going  on  fix)m  the  origin  of  things,  and  was  still  in 
progress.  This  I  consider  as  tantamount  to  Bertrand's  notion> 
that  the  primordial  state  of  the  globe  was  pure  water. 

But  the  most  general  opinion  entertained  by  geologists  is^ 
that  all  the  substances  which  at  present  exist  in  we  globe  con- 
stituted a  part  of  it  from  the  beginning ;  but  that  they  were  at 
first  in  a  liquid  state,  and  gradually  deposited  from  the  wateiy 
portion,  which  still  retains  its  liquidity,  partly  by  crystallization^  - 
and  partly  mechanically. 

From  the  phenomena  of  crystal&ca^Qni  AxBi^  vfto«sfl«^  ^s^*^^ 
amaufaotories  of  tine  dififerent  aalts,  \t\a  oV>N\oT»^3MX.>rftkS8B.^8dttn* 
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lire  depoftiited  £rpm  a  liquid  ia  the  state  of  crjrfttals»  they  «ki  «iet 
aBsume  the  fooa  which  we  find  in  the  olav  or  the  sand  whieh  la 
accumulated  at  the.  bottom  o(  ponds^  and  to  which  the  name  df 
Mtrata  or  beds  haa  been  given.  In  these  we  find  a  la^er,  ibr 
example,  of  clay,  of  a  certain  definite  thicknessy  the  top  and 
bbttom  of  which  consist  of  planes  nearly  parallel^  coTering  the 
bottom  of  the  pond.  This  is  followed  by  a  layer  of  sand,  of 
similar  dimensions.  Then  comes  a  layer  of  clay,  and  then 
another  of  sand,  and  these  alternations  continue  to  be  repeated 
for  a  greater  or  smaller  number  of  times  according  to  circum- 
stances. 

Now  all  rocks  are  either  stratified  or  not  stratified,  and  a 
great  diversity  of  opinion  exists  among  geologists  whether 
certain  rocks  are  to  be  considered  as  stratified  or  not.  The 
origin  of  this  difference  and  of  the  disputes  on  the  subject^ 
which  still  continue  so  numerous,  is  no  doubt  the  different  con- 
clusions deduced  by  geologists  respecting  the  origin  of  certain 
rocks.  Hutton  and  Piayfair,  who  were  of  opinion  that  granite 
and  greenstone  had  been  fused  by  fire,  and  elevated  in  a  melted 
state  into  the  situations  in  which  we  now  find  them,  could  not 
admit  the  stratification  of  these  rocks,  because  such  an  admis- 
sion would  have  been  inconsistent  with  their  opinions  respecting 
the  first  principles  of  geology.  It  would  seem  at  first  sight  that 
Werner  and  his  pupils,  who  considered  granite  as  deposited  in 
crystals  from  a  liquid,  ought  likewise  to  have  denied  the 
existence  of  that  rock  in  regular  strata.  This  they  probably 
would  have  done  had  they  been  sufficiently  conversant  with  the 
phenomena  of  chemistry  ;  but  their  ignorance  of  that  science, 
and  the  contempt  in  which  they  were  accustomed  to  hold  it, 
together  with  their  eagerness  to  refute  the  favourite  doctrines  of 
their  antagonists,  led  them  to  adopt  too  inconsiderately  the 
notion  that  granite  is  often  stratified.  But  as  the  term  stratifi^ 
cation  cannot  be  applied  to  the  crystallized  rocks  in  the  same 
sense  that  it  is  apphed  to  those  that  consist  of  mere  mechanical 
mixtures  cemented  together,  as  sandstone  and  clay,  we  find  the 
most  contradictory  statements  respecting  the  stratification  of  the 
very  same  granite  rocks.  Granite  is  stratified  in  the  Reisenge- 
birge,  savs  Gruber,  Charpentier,  Schubert,  Deluc,  Dr.  Mitchell, 
and  Prof.  Jameson  ;  but  Von  Buch  denies  the  stratification  alto- 

f  ether.  Schubert  considers  the  Erzegebirge  granite  as  strati- 
ed.  Von  Buch  as  unstratified.  Deluc  describes  the  granite  of 
the  Fichtelgebirge  as  stratified ;  but  our  author,  who  examined 
it  with  Messrs.  Buckland  and  Conybeare,  could  perceive  no 
traces  of  stratification.  We  find  the  same  diversity  of  opinion 
with  respect  to  the  granite  in  the  Alps  and  the  Pyrenees. 
Indeed  if  we  compare  the  stratification  of  Mont  Blanc,  which, 
according  to  Saussure,  consists  of  only  three  or  four  vertical 
beds^  with  that  of  the  coal  strata  in  any  ^^it  of  Great  Britain,  it 
laust  be  obvioua  that  the  term  muatlxaNe  «k.  diffi«t^\\X.  Tsx^^rivci^Ssx 
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.the  twa  CMe».  The  same  diirenity  of  ojmion  exii^  witli  reHp^ct 
to  tbe  granite  rocks  in  our  o^n  (Country.  ~  Prof.  Jamesbik 
describes  OoatfieM  as  stratified^  Prof.  Play&ir  as  nnstralified. 
Pfof.  Playfair  says^  that  Mount  Sorrri  is  stratified,  while  Lord 
Webb  Seymour  affirms  that  it  is  unstratified. 

The  same  diversity  of  opinion  esdsts  with  respect  to  the  stra* 
tification  of  sienite,  porphyry,  hornblende,  greenstone,  serpen- 
tine, transition  limestone,  siliceous  slate,  and  ^ywacke. 

Our  author  endeavours  to  account  for  this  diversity  of  opinion 
by  the  different  ideas  which  different  writers  affix  to  the  word^ 
or  by  appearances  from  which  they  do  not  deduce  the  same 
.  conclusions.    These  are  chiefly  the  following : 

1.  Some  rocks  present  external  planes  ps^allel  to  each  other  ; 
but  are  not  subdivided  by  internal  planes.  I  presume  that  the 
author  means,  that  in  some  cases  when  we  survey  the  face  of  a 
rock,  we  observe  lines  parallel  to  each  other  at  certain  intervals, 
indicating  at  first  sight  that  the  rock  is  divided  into  different 
layers  or  beds ;  but  upon  examining  these  lines,  we  find  them 
to.  be  merely  superficial,  and  not  the  terminations  of  planes 
penetrating  through  the  body  of  the  rocks,  and  dividing  it  into 
different  beds.  When  this  occurs,  as  is  sometimes  the  case,  it 
is  obvious  that  an  observer  may  be  easily  so  far  misled  as  to 
ascribe  stratification  to  rocks  which  do  not  possess  it. 

2.  Parallel  internal  planes  are  not  always  coextensive  with  the 
rock  in  which  they  occur ;  that  is  to  say,  when  we  survey  the 
face  of  a  rock,  we  sometimes  observe  parallel  lines,  which  are 
the  terminations  of  planes  dividing  the  rock  into  layers;  but 
these  planes  do  not  penetrate  through  the  whole  rocks,  but 
terminate  at  unequal  distances  firom  the  exposed  surface ;  so 
that  the  rock  appears  partly  stratified,  partly  unstratified.  la 
such  A  case,  the  stratification  must  be  Ulusory. 

3.  Parallel  planes  are  sometimes  too  distant  from  each  other, 
and  sometimes  too  near  each  other,  to  give  the  rock  in  which 
they  occur  an  undisputed  claim  to  stratification.  This  obviously 
depends  upon  the  meaning  affixed  to  the  term  stratification,  if 
it  signifies  deposition  fi*om  a  liquid,  the  restriction  is  correct. 
When  it  is  said  that  Mont  Blanc  consists  of  three  vertical  beds 
of  granite,  it  must  be  obvious  that  these  beds  could  never  have 
been  mechanically  deposited  from  the  sea.  In  the  same  way, 
though  micap-slate  ana  clay-slate  are  com{>osed  of  flakes  lying 
above  each  other,  yet  this  slaty  structure  is  not  of  itself  suffi- 
cient to  demonstrate  that  these  rocks  were  mechanically  depo- 
sited from  the  sea. 

4.  Two  or  more  sets  of  parallel  planes  sometimes  occur  in  the 
same  rock,  so  as  to  meet  perpendicularly  or  obliquely.  This 
appearance,  as  far  as  I  have  observed  it,  occurs  in  limestone  and 
gypsum,  and  seems  to  depend  upon  crystallization. 

o.  In  rocks  that  have  tne  ap]>earaace  oi  fiLe^pcwKv^uL^TL^^^'^^^cKa^ 
of  the  strata  are  viot  always  paraUd.    \N'e  Ai<Qfvii<^  ^3l^^\.^Gc»^»' 
Vol.  XIV.  JT^  IV.  U 
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jbe  the  case  mhea  maUer  is  deposited  upon  ah  incliBed  pluie. 
SSie  -bed  ought  to  be  thickest  at  the  bottom^  and  tfaiiinest  at  the 
iiiimmtt  of  the  inclined  plahe^  on  which  it  is  deposited.  'Tins 
Bometimes  happens,  and  indicates  obyiously  the  camie  ^m 
which  it  results. 

6.  The  thickness  of  masses  often  Taries  considerably  m  difier- 
«)t.parts  of  their  course.  This  is  well  known  to  be  the  «i8e 
with  the  coal  beds. 

7.  The  term  stratification  is  connected  with  theory.  Many 
persons  think  that  rocks  are  not  stratified  uidess  they  naTe  been 
deposited  from  a  fluid  menstruum.  They  conceive  that  the  strata 
^ure  produced  by  dej>ositions  alternately  suspended  and  renewed. 
Snt  our  author  considers  it  as  certain  that  mis  is  not  always  the 
case  for  the  following  reasons : 

(1.)  Parallelism  of  sur&ce  may  be  produced  by  other  oaxises, 
;as  in  basalt,  tabular  flint,  8cc. 

(2.)  The  recurrence  of  j^arallel  planes  depends,  vpon  die 
substances  deposited:  Oramte,  ponphyry,  trap,  salt,  <»alk,  are 
<dways  in  IhicK  masses ;  argiUite  m  flakes ;  sandstone  and  odite 
•in  beds. 

(3.)  The  larger  divisions  of  rocks  are  frequently  not  parallel 
to  the  laminae  of  which  these  rocks  are  composed. 

(4.)  Way4x)ards  depend  upon  the  nature  of  the  rock  :  stony 
beds  have  tnem;  while  sand-clays,  loams,  &c.  are  destitute  of  them. 

(£.)  At  the  junction  of  two  kinds  of  rock,  as  greywaicke  date 
and  limestone,  we  find  that  each  is  impregnated  with  the  sob- 
4ttance  of  the  other. 

(6.)  The  contemporaneous  veins  of  one  stratum  sometimes 
•  extend  themselves  mto  the  adjoining  stratum. 

(7.)  Decomposition  or  torre&ction  often  expose  to  view  -stra- 
tification which  was  before  latent. 

(8.)  Depositions  which  go  on  uninterruptedly  in  our  laborato- 
ries frequently  arrange  themselves  in  distinct  layers. 

These  reasons  in  order  to  produce  coimction  would  require  to 
'  be  nmch  more  developed  dian  the  author  has  thought  requisite. 
Indeed  I  must  acknowledge  that  I  do  not  perceive  the  force  of 
ismne  of  them,  nor  the  truth  of  others.  I  should  Uke  to  know, 
for  exanmle,  what  uninterrupted  depositions  in  chemieal  labora^ 
stories  take  place  in  distinct  kyero.  I  am  not  aware  of  any 
example  of  tnis  in  crystallizations.  Mechanical  deposits  doubt- 
less anrange  themselves  in  layers  when  they  difler  considerably 
in  their  specific  gravities  $  but  such  depositions  are  not  entitled 
to  the  name  of  chemical.  They  are  entirely  owing  to  the  action 
of  ^vity,  and  accordingly  follow  the  order  €^  their  specific 
gravity.  Geologists  have  not  attended  sufficiently  to  the  differ- 
ence between  crystaUisatlon  and  mechanical  dqxMiition.  When 
the  Wemerians  say  that  granite  is  stratified,  and  at  the  same 
June  that  it  was  separated  firom  a  fluid  by  ciystaUiiation,  I  am 
€^  cpimoB  that  they  are  goatey  <>{  %  ^owctawiAj^dafi^  in  terms. 
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Attentkm  to  ti»3  distmcttDntiidtt'enable  tis  likewijie  to  appreciate 
■Tthe'vahte  of  some  late  notions  thatiiave  emanHt^ih)nime^alhe 
•^ fichool/as  <liat  Bandstone/traB^tiiff/gteyWacke^  tUi.  ftreehemieal 
deposits. 
Almost  «veiy  kind  of  rock  occurs  both  in  a  horizontal  and  a 
-  •rertical  position.    Now  it  has  been  yeiy  much  agitated  among 
geologists,  "whether  the  Terticai' position  of  rocks  was  original,  ' 
or  ihe  consequence  of  some  catastrophe  subsequent  to  their 
creation.    Our  author  States  the  argumaoits  on  both  sides  with 
imush  codhiess  and  candour.    The  arguments  to  show  that  the 
strata  were  originally  horizontal  are  as  follows : 

1.  In -some  cases  we  observe  the  same  strata  on  the  one  side 
of  a  fault  'horizontal,  while  on  the  other  side  they  are  indined.^ 
Now  in  sudi  cases  it  is  infinite^  probable, that  both  were  origin- 
bDv  horizontal,  and  that  this  position  was  deranged  on  the  oile 
side  by  the  faidt.  This  argument,  therefore,  is  conclusive  as  far 
as  it  goes. 

2.  From  the  nature  of  the  materials  t)f  which  they  are  com- 
~  pcMsed,  some  strata,  though  at  present  vertical,  must  have  been 

originally  horizontd.  Thus  it  is  impossible  to  suppose  that  the 
vertical  strata  of  loose  sand  that  occur  at  Alum  Bay  were 
originally  deposited  in  tbat  state. 

3.  Inclined  strata  have  sometimes  the  undulations  on  their 
surface,  which  we  meet  with  on  a  sandy  beach. 

4.  If  the  preceding  arguments  be  admitted  as  conclusive,  we 
must  go  a  step  further ;  for  these  beds  are  often  so  connected 
with  others  below  them  that  we  cannot  say  where  the  series  ends. 

Tliese  arguments  seem  sufficient  to  prove,  that  there  are  some   . 
beds  at  present  vertical  or  inclined  diat  were  originally  horizon- 
tal ;  but  I  do  not  see  how  they  give  any  countenance  to  the 
notion  that  all  vertical  beds  were  originiBLlly  horizontal. 

The  arguments  to  show  that  tfie  strata  have  remained  unal- 
tered are  the  following : 

1 .  It  appears  from  veins  that  the  particles  of  matter  may 
arranee  themselves  in  beds  highly  inclined  to  the  horizon. 

2.  Inclined  strata  are  often  unaccompanied  by  marks  of  vio- 
lence, and  eadiibitthe  greatestregukrity  both  informand  direction. 

3.  Vertical  orinchned  strata  are  often  mantle  shaped. 

4.  The  rocks  on  the  two  sides  of  a  mountain  chain,  as  the 
Alps,  are  often  dhierent. 

6.  Hie  irregularities  in  the  strata  seem  to  warrant  that  they 
are  in  their  onginal  position.  Thus  at  Malvern  the  inclination 
of  the  sandstone  diminishes  as  it  recedes  from  the  hill,  and  then 
increases.  To  this  succeed  strata  of  limestone,  the  inclination 
of  which  becomes,  more  and  more  connderable. 

6.  Secondary  rocks  are  generally  inclined  at  tl^ehr  junction 
witii  primary. 

?►  The   secondary  rodkA   we  otUtk.  loaMtfscSowMfi^  *^  '^^ 
primary  rocks  on  wmch  the}  vest. 
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.  If  beds  wer^  |Vrigjii$4Iy:.l^pri«m^l,  a?^  aftenjravds  slufUd^  the 
^lippQCLtUfi  '(^^  ij^s  pidft.are  :  1.  Ati  intenial  fprce  actiiK 
{^(Mn  below  tqpwards^sp  raise  tEe  crust  qf  the  globe.  ...^.^ 

want  of  support,  owmg  to  Internal  cavities,  so  that  tne  b^ids  h^e 
fallen  by  itt^eir  oym gravity.  .3., An  external  sbpckj,  .whielTnas 
broken,  tbe  Bhell,  and  made  one  part  tumble  over  apptl^r. 
X)olonueu  was  i^dined  to. the  last  of  these  opinipivs ;  but  if  tbe 
mc£uaation  be  original,  tp  what  circumstances  can  we  ascribe  it  ? 
The  fqllQ wing  are  the  explanations  that  JiiEkye  been  attempted : .. 

1 .  HuWbinson  aspribes  the  inclination  ot  skte  to  the  sbape  of 
the  component  pjarticles.    . 

2.  Many  authors  ascribe  the  inclination  of  the  strata  to  the 
ii^e(]piality  of  the  base  on  which  they  were  deposited. 

3.  Werner  considered  th^  primary  rocks  to  be  crystalline  and 
stratified ;  the  transition  rocks  to  be  ps^y  crystaUine,  partly 
mechanical ;  and  the  secondary  as  mecnanical. 

There  are  many  beds  of  rocks  which  are  subject  to  curvature 
and  angularity.  Gneiss,  roica  sIate,.chIorile  slate,  clay  slate,  old 
red  sandstone,  calp,  limestone,  and  alluvial  sand,  may  be  men- 
tioned as  well-known  eio^ples. 

These  curves  are  sometimes  exceedingly  large,  sometimes 
exceeditigly  small;  and  very  often. they  constitute  curves  of 
.double  curvature.    These,  curves  have  been  ascribed  to  the 
following-<:aus'es  : 

1.  To  the  strata  bein^  lifted  .whil0  flexible  and  ductile.    But 
t. this. explanation  cannot  be  admitted,  because  curved  strata  often 
lie  upon  horjbsont|4  strata. 
\     2v  Tp  crystaliizatipn. ..  But  the  curvature  of  contiguQus  atr^ta 
con^posed  of  difierei\|b  materials  seems  fatal  to  this  opinion..    . 

Our.  author  thinks  that  the  curvature  of  strata  is  owing  ,to 

three  different  causes.    1.  To  the  imequal  effects  produced. ^y 

temperature  on  die  piaterials.    2.  To  uie. motion  of  the  fluid 

.   from  which  they  were  deposited.    3.  To  the  shape  of  the  ground 

.on  which  they  were  deposited. 

lyTr.  Greepough  terminates  this  essay  as  follows : 
/^T^.  conclude,  then,  let  me  ask,  where  a  rock  is  stratified: 
is  it  Uj^ces^arily  bounded  bv  parallel  surfaces  ?  If  sq,  let  us  bear 
no  more  of  mantienshaped,  saddle-shaped,  shield-shaped,  f^n- 
.. shaped, basin-shaped,  trough-shaped  stratification. 

^*  Are  Its  surfaces  necessarily  parallel  to  those  of  the  adjoining 

ro9lL.?  If -sp,  let  uis  hear  no  more  of  imconformable  and  over- 

lyipg  stratification,  ^  , 

'Ots  it  sufficient  that  parallelism  shall  be  found  in  a  portioi^ft  of 

!    the  rock?. Let. us  never. bear  of  substances  being  imstratified. 

^  ;  Or  inu^t  it  extend'  thrpugh  the  entire  mass  ?  liet  us  hear  no  more 

;■  ,cjf  Strata.  -.■...  \    .     . 

.:      /VlEbe  laminae  of  flagstone,  the  foUa  of  slate,  are  ihese  strata? 

,.f  Ajn^Jamin^j  400  .yards  thick,. ptr^ta?  Is^  there, any. assignable 
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'  '^  "When  OD^  set  6f  pfuraDel  planes  ctosiBes  another^  ttr^  tK)tIi  sets 
toher  caUed  stratOi  or  neither,  or  only  one  of  dieih  r '  If  oniB  iiioly, 
brivhat  rule  are  we  to  be  guided  hi  distinguishing  the  realirom 
TOe  counterfeit? 

''  Must  the  beds  be  so  arranged  as  to  convey  to  tihe  observer 
the  idea  of  depoisition  alternately  suspended  and  renewed?  If 
this  is  not  necessary,  how  is  the  parallelism  derived  from  strati- 
^cation  to  be  distinguished  from  parallelism  restdting  from  othier 
causes?  and  of  what  use  is  it  to  know  whether  a  substance  is 
stratified  or  not?  If  it  is  necessary,  where  two  observers  have 
imbibed  contrarv  impressions,  how  shall  we  determine  which  of 
the  two  is  right : 

^'  Let  him  who  can  answer  these  questions  rest  assured  that 
he  has  a  distinct  idea  of  stratification." 

(To  he  eonthnted.) 


Article  XII. 


SCIENTIFIC   INTELLIGENCE,  AND   NOTICES   OP   SUBJECTS 

CONNECTED    WITH    SCIENCE, 

I.  Death  of  Mr.  Watt. 

James  Watt,  Esq.  the  celebratedimprover  of  the  steam-engine^ 
died  at  his  house  at  Heathfield,  near  Birmingham,  on  Aug.  25, 
in  the  84th  year  of  his  age.  He  had  complained  of  indisposition 
during  his  usual  summer  visit  to  London.  This  was  attributed 
to  the  effects  of  an  inveterate  cough,  but  he  did  not  lay  aside 
his  intention  of  making  an  excursion  to  Scotiand.  Some  time 
after,  he  was  seized  with  an  affection  of  the  liver,  from  which  he 
partiy  recovered ;  but  the  nausea  and  indigestion  could  not  be 
wholly  removed ;  and  nature  at  his  advanced  age  proved  uneqxual 
to  the  struggle.  He  himself  seems  to  have  been  aware  from  the 
first  of  thefatal  tendency  of  his  complaints ;  but  he  looked  to 
the  event  with  calm  tranquillity,  and  retained  possession  t^f  his 
faculties  to  within  a  few  hours  of  his  death. 

We  trust  to  have  it  in  our  power  very  soon  to  lay  a  biographi- 
cal account  of  this  great  ornament  of  our  age  before  our  reaqers*  ' 
In  the  meanwhile,  we  shall  dose  the  ^resent  article  vdth  the 
following  paragraph,  copied  from  the  JBirminghiim  Gazette  of" 
Aug.  30,  1819: 

^*  By  the  death  of  this  truly  great  man  our  country  is  deprived 
of  one  of  its  most  illustrious  ornaments.  Mr.  Watt  may  jusi^ 
be  placed  at  the  very  head  of  those  philosophers  who  have 
improved  the  condition  of  mankind  by  the  application  of  science 
to  the  practical  purposes  of  life.  His  steam-engine  is  probabhr 
the  most  perfect  production  of  i^\i^vic;dL  ^sA  \SL<^^DSfi^^?il  "diSSt 
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which  the  world  has  yet  seen ;  while  in  the  rmety,  extenl^  and 
iipportance  of  its  ajmplications,  it  certainly  far  transcends  eveiyv 
similar  invention.  So  great  was  the  activity  and  power  of  hi& 
mind^  that  he  not  only  embraced  the  whole  compass  of  science^ 
but  was  deeply'  learned  in  many  departments  of  literature :  and 
such  was  the  felicity  of  liis  memory,  that  it  retained,  withoub 
eflTort,  all  that  was  confided  to  it.  He  was  still  more  distinguished, 
not  only  by  that  highest  prerogative  of  genius,  promptness  and 
fertility  of  invention,  but  also  by.  its  rare  and  happy  union  with  a 
calm  and  sagjacious  jud^ent,  regulated  and  matured  bv  those 
haUts  of  patient  attention  and  investigation,  vdthout  which  no 

Seat  proaucdon  of  human  art  was  ever  carried  to  perfection* 
is  manners  were  marked  by  the  simplicity  which  generally 
characterizes  exalted  merit;  he  was  perfectly  free  from  parade 
and  affectation  ;  and  though  he  could  not  be  unconscious  either 
of  the  eminent  rank  he  held  among  men  of  science,  or  of  those 
powers  of  mind  by  which  he  had  attained  it,  yet  his  character 
was  not  debased  by  the  slightest  taint  of  vanity  or  pride.  He 
had  for  many  years  retired  from  business,  but  his  mind  continued 
actively  employed  on  scientific  improvements.  He  perfected  an 
apparatus  for  the  medical  application  of  factitious  airs ;  and  the 
amusement  of  his  latter  days  was.  the  contrivance  of  a  machine 
for  imitating  and  multiplying  statuary,  which  he  brought  to  a 
considerable  state  of  perfection.  Happy  in  his  domestic  con- 
nexions, in  the  complete  enjoyment  of  his  extraordinary  intellect, 
respected  and  beloved  by  the  wise  and  good  of  eveiy  country; 
and  haviiag  attained  the-  ^eat  age  of  84  years,  his  useful  and 
honourable  life  was  termmated,  after  an  ulness  of  short  dura- 
tion, rather  of  ddbili|y  Ihan-  of  pain,  by  an  easy  and  tranquil 
iieaui. 

"Mr.  Watt  was  elected  a  Fellow  of  the  Royal  Society  of  Ediii* 
Burgh  in  1784 ;  of  the  Royal  Society  of  London  in  1785 ;  and  a 
Member  of  the  Batavian  Society  in  1787.  In  1806,  the  honorary 
degree  of  Dk>ctor  of  Laws  was  conferred  upon  him  by  the  spon- 
tweous  and  unanimous  vote  of  the  Senate  of  the  University  of 
Oiasgew ;  and  in  1808  he  was  elected  a  Memb^  of  the  National 
Institute  of  France." 

IL  Professor  Playfair» 

JjBk,  l£e  number  of  the  Annals  of  Philosophy  for  August  las^ 
tbere-  was  inserted  a  short  notice  of  the  deata  of  this  eminent 
■cientific  character,  containing  the  very  erroneous  statement 
that  he  was  the  son  of  Dr.  James  Playfkir,  author  of  a  System 
^fXJhxsmokiffff.  and  ascnbiii^  to  him  the  system  of  geo^pthy, 
IfMWBa  %  the  name  of  Playmir's  Geoemi^y^  Thsti  notice  w«a 
mmfed  wZ^hottt  the  knowledge  of  ue  editor,  who  had .  the 
(raoor  of  Wng  peraoaaDy  acquainted  both  with  Profeasos' 
iSB^si^  of  £diiibiiq^  vA  with  Principal  Jan«^  Pb^y^,  of 
Siif  Aodww%  and  woidd  not  wai^  {i&bl  voiift  ^iW  iwrttiil^Mfc 
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reiqp^cting  them,  contaimd  in  the  notice:  imierted  iiii  the  Augfupfcx 
number  of  the  Annah** 

•  Dr.«  James  Playfiedr,.  Pnncipal  of  St,  Anclrew'&f  College,  and 
the  author  of  the  Chronology,  and  the  Geography^  was  about 
1^  years  older  than  Prof*  P^yfair,  of  Edinburgh ;  oif  whom  he 
was  a  distant  relation,  a  cousm,  twice  or  three  times  removedL* 
Mr.  John  Pl^fair,  Professor  of  Natural  Philosophy  in  thfr 
University  of  Edinburgh,  was  the  son  of  the  Minister  of  liff  in. 
the  carse  of  Goury.  He  succeeded  him  as  clergyman  of  the 
same  parish,  when  scarcely  more  than  ^9  yearli  of  age,  and  had 
the  support  of  His  mother,  and  forothojrs,  and  sisters,  devolved 
upon  him.  He  continued  in  the  situation  of  a  clergyman  about 
two  years,  when  he  was  employed  by  the  late  Mr.  Ferguson,  of 
Reith,  as  tutor  to  his  son,  with  an  annuity,  equivalent  to  hia. 
stipend  as  minister  of  liff.  In  this  situation  he  continued  alto- 
about  two  years,  when,  chiefly  by  the  influence  of  Prof.  Dugald' 
Stewart,  he  succeeded  him  as  rrofessor  of  Mathematics  in  the 
University  of  Edinburgh.  His  first  publication,  so  £ar  as  I  know^^ 
was  a  ps^er  on  impossible  quantities  inserted  in  the  Phil.  Trans*, 
for  1778.  As  he  is  there  styled  the  Rev.  John  Playfair,  a  desig- 
nation which  he  droj^ped  as  soon  as  he  left  his  liviog,^  I  presume 
that  when  he  wrote  it  he  was  nunister  of  Liff.  His  wntinjss,  a* 
few  mathematical  and  biographical  papers  excepted,  to  be  feund 
in  the  Transactions  of  the  Itoyal  Society  of  Edinburgh,  were 
chiefly  controversial,  partly  on  tne  Indian  astronomy,  and  partljr 
on  the  Huttonian  theory.  The  vety  high  reputation  which  he 
enjoyed  was  not  owing  to  his  writings^  tibiough  thej^  possessed 
uncommon  eneigy,  and  were  distinguished  py  their  arranger 
ment  and  their  deamess.  nearly  so  nmch  a&  to  his  powers  of 
conversation,  which  were  uncommonly  great,  and  to  his%nanneni|, 
which  were  poUshed  and  exceedingly  engftgng.  He  was  a: whig 
of  the  new  school  and  a  very  zeflfous  pehtician*  But  his  treift-^ 
ment  of  his  mother  and  breuren,  vrho  were  left  dependant  oa 
him,  and  whom  he  supported  with  the  utmost  tenderness  anil 
generosity,  even  when  Ae  could  not  very  wdl  affcurd  it,  demons 
Mrates,  I  tlunk,  the  goodnesa  of  Us  hearty  and  the  soundness  q€ 
his  principles  at  bottom. ' 

III.  Method  of  rendering  Glass  less  Brittle, 

An  American  gentleman  has  transmitted  to  the  Editoraof  the 
Annates  de  Chimie  et  de  Physique  (vol.  ix.  p.  422),  the  follow* 
tng  method  of  rendermg  dass  capaMe  of  beanng  sudden  changes 
<Htemperatttre  without  oreakine.  Let  the  j^iss  vessel  be  piit 
into  a  vessel  of  cold  water,  and  let  this  water  be  heated  boiling* 
hoi,  md  then  lOowed  to  coolslowlj^  ofitsctf  wUhout  talunj^  oat^ 
tta^  ^ass.  Glasses  treated  in  this  way  may,  while  col^  be 
jMtdderiy  fiDed  with  boiEng4iot  water  without  any  xiak  of  t&eor 

*  ll  WM  iacwitlotlj  copied  firttm  oac  gg  \%fc  *i\V3  ncwuj^iavetto 
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mtcking.    The  gentleiEaa  who  communicates  the  method  says,  • 
that  he  has  ofben  cooled  such  class  to  the  temperature  of  10% 
MmI  poured  boiUng  wat^r  into  Uiem  without  experiencing  a&y 
inconvenience  firom  the  suddenness  of  the  change* 

If  the  glasses  are  to  be  exposed  to  a  higher  temperature  than 
thatof  boiUng  water,  he  proposes  boiling  them  in  oil. 

tV.  On  thedijffhrent  Quantities  of  Rain  collected  ik  Rain^Grauges 

at  different  Heights.    By  Mr.  Meickle. 

(To  Dr.  Thomioii.) 
SIR,  35,  Berntr*$-^treetp  Jug,  95,  1819. 

In  the  Annals  of  Philosophy  for  August,  I  perceive  a  very 
superficial  attempt  to  account  for  the  dinerence  observed  in  the 
xesults  of  rain-gauges  placed  at  the  top  and  bottom  of  a  building. 
The  author,  M.  Flaugergues,  with  the  utmost  certainty,  ascribes 
it  to  the  wind's  altering  the  general  direction  of  the  rain;  and 
«eems,  with  all  due  solemnity,  to  demonstrate,  by  means  of  a 
dagram  too,  that  **  the  quantity  of  rain  which  enters  the  rain- 
£auge  is  proportional  to  the  sine  of  the  inclination  of  the  rain." , 

This  explanation  is  no  doubt  very  satisfactory  to  that  class  of 
readers  who  rest  all  on  authorities,  and  never  think  for  them- 
selves. But  the  slightest  reflection  is  suflScient  to  lay  it  aside 
altogether.  It  is  easy  to  see,  that  the  horizontal  distance  of  the 
lines  in  which  the  rain  falls  is  absolutely  independent  of  their 
inclination,  being  accurately  the  same  where  the  wind  runs 
steadily  60  miles  an  hour,  as  if  it  were  a  perfect 
calm.  By  merely  looking  at  the  figure,  it  is  plain 
that  a  gauge  of  the  width,  A  B,  will  there  receive 
ih^  drops  falling  obliquely,  just  the  same  as  after 
they  become  perpendicular  in  the  calm  at  C  D.* 

ISuch  an  explanation,  therefore,  as  that  of  M.  Flau- 

fergues,  has  no  concern  with  the  case  under  consi- 
eration.  Nothing  indeed  can  be  more  vague'  thjin  some 
conclusions  which  ne  draws  from  his  doctrine,  respecting  the 
prefer  position  of  a  rain-^auge.  Were  his  opinion  really  correct, 
the  quantity  of  rain  which  falls  in  any  place  would  depend 
chiefly  on  the  state  of  the  wind.  The  very  injudicious  way  in 
which  he  has  drawn  his  diagram  is  sufficient  to  lead  thousands 
into  the  same  mistake. 

I  can  hardly  pretend  to  ^ive  a  complete  solution  of  this  well- 
Imown  paradox ;  but  am  disposed  to  think  it  is  some  way  owing 
to  the  obstruction  which  the  gauge  itself  offers  to  the  wind; 
Perhaps  the  wind's  being  made  to  rush  with  greater  rapidity^ 
and  a  little  upward  in  beginning  to  j^ass  over  the  mouth  of  thei 
gai^e,  prevents  the  rain  from  faSing  into  that  part  of  it  which  is 
next  the  wind.    A  sudden  or  abrupt  incresu^e  of  the  v^ind's 

*f  ,  .  ■     -  .     • 
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velpciQr  would  certainly  augment  the  horizontal  distance  of  the 
lines  in  which  the  drops  fall/  although  only  whilst  and  where 
1^  Yslocity  is  increasing.  Now  we  have  reason  to  beheve  that 
such  an  increase  does  take  place  over  the  month  of  the  gauge. 

I  am,  Sir^'your  most  obedient  serf  anty 

Henby  Meikle 

V.  Meteorological  Observatiom  at  Cork.    By  T*  Holt.  Esq. 

(With  a  Plate.    See  XC VII.) 

(To  Dr.  Thonson.) 
SIR*  Corkf  Jprtl  3»  |S19. 

I  TRANSMIT  you  the  meteorological  scale  and  journal  fot 
Cork,  for  the  first  quarter  of  1819 ;  and  am,  Sir, 

With  due  respect,  your  obedient  humble  servant, 

Thomas  Holt. 


REMARKS. 


JANUARY. 

1-  Ff>f:i7  morning  I  bright  daj. 

«.  Fair;  clovi^  jp ;  rainy  night. 

S,  dondy  I  high  wind. 

4.  Showery.  . 

5.'  Showery. 

t*  Wrowery  j .  heavy  rain  |  gale, 

7.  Bright. 

8^  Fair  I  hea?y  rain  and  wiad. 
9.  Showery;  rein. 

10.  Rainy;  windy. 

11.  Showery. 

18.  Dry;  cloudy |  breese. 
IS.  Bright. 

14.  Misty;  dry;  cloady. 

15.  Dry  i  cloudy. 

16.  Misty;  rain. 

17.  Showery;  gale. 

18.  Fair;  showery. 

19.  Ditto;  ditto. 
^,9I«88.  Showery. 
83,1^4.  Snow  showers. 

85.  Snow;  heavy  rain ;  hardfi-osf. 

S6.  Frost;  thick fbg. 

ST.  Fair. 

SS.  Showery. 

29,  Fair;  showery. 

SO.  Showery. 

31.  Bright. 

FEBRUARY. 
I.  Fog;  fiiir;  rain; 

8.  Fair;  flost. 

3.  Bri^t;  sh;9wery. 

4.  Ditto;  ditto;  fog. 

5.  Raio  Uut  night ;  line  day. 

6.  Ditto;  showery. 

7.  Bright. 


8.  l<1ne;  showery. 

9.  Rainy. 

10.  Bright;  breeze.' 

11,18.  Fail'}  occaiioaaldM wen. 

13,  Bright. 

14b  Misty. 

15.  Rainy. 

16.  Showery. 

17.  Biright;  occasional  sboifers. 
IS.  Rainy ;  heavy  showers. 

19.  Rainy  night ;  occasion*!  fthowert. 

90.  Firott;  rainy. 

81.  Fair;  showers;  gale. 

88.  FrOst ;  fhir  }  misty  evening. 

88.  8h6wery. 

84.  Bright ;  light  showers  i  pde. 

85.  Bright ;  siiity  eveaing, 

86, 87.  Bright ;  occasional  showers;* 
88.  Bril^t. 

MARCH. 

1.  Bright;  breeze. 

8.  Snow  ;  frost  ;  fair. 

3.  Frost ;  filr ;  light  saow  sbowen. 

4,  6,  6.  Bright ;  breeie^ 
7f  8.  Dry  ;  cloudy. 

9,  10, 1 1,  18, 13, 14.  Bright  days.  . 

15.  Rainy  morning ;  fine. 

16.  Fine ;  occasional  showen. 

17.  Bright. 

18.  Cloudy;  showers. 
19,90.  Gale;  line;  showers. 
81.  Misty;  bright. 

88»  83,  84,  85,  86,.  87.  Bright  f  ocai» 
sional  showers. 

88.  Rainy. 

89,  30.  I*air;  showers. 

31.  Showery.    ,  ,  ., 
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BAnr. 

1919. 

lockeft 

ISIft 

ladia. 

18U». 

iBOlMK 

Jan.   3 

0*184 

Feb.   1 

0*318 

Mar.    8 

0160 

4 

0*8dO 

3 

0K)30 

15 

0*036 

5 

0^8 

4 

0-138 

16 

0*018 

6 

0*300 

5 

0048 

18 

0*084 

a 

0-480 

« 

0^048 

80 

0«8 

9 

0-006 

9 

0H)T8 

27 

0*348 

10 

0-9S4 

18 

0^408 

88 

0*416 

11 

0*130 

15 

0*708 

30 

0-414 

16 

0*080 

17 

0-!^ 

31 

0*066 

IT 

0*145 

13 

0-348 
0-810 

I 

l-«4 

tw 

0-300 

83 

01078 

8*838 

35 

1-378 

27 

0*810 

6*085 

t8 

99 

0<»0 
0H)7» 

8*838 

10-371 

SO 

0*084 

6-026 

VI.  Scientific  EstabKshments  in  Ireland. 

It  is  Willi  great  satisfection  we  notice  the  successful  exertions 
which  are  made^  even  in  the  provincial  cities  of  Ireland^  to  cnlti* 
yate  intellect^  and  adyance  and  diffuse  knowledge.  For  the|^ 
purposes^  there  have  been  already  created  in  Cork  three  pnbhe 
establishments :  a  chartered  institution^  with  library,  lecturers^ 
ajKMuratua,  laboratory,  museum,  botanic  garden,  Sec  &c. ;  also  a 
puolic  libraiy,  containing  many  thousand  volumes  in  every 
department  of  literaturcj^  science,  and  the  arts ;  but  the  estar- 
bUshment  which  indicates  more  than  either  of  these  the 
increasiK  intellectual  excellence  of  that  city,  is  *\  The  Cork 
Philosophic^  and  Literary  Society,"  the  members  of  which  have 
iTe(][uent  meetings  for  the  purposes  of  reading  and  discussing  tile 
topics  contained  in  essays  written  by  some  of  their  own  body.^ 
The  only  subjects  excluded  are  party-politics  and  religious  con* 
troversv.  It  is  evident  that  the  institution  and  the  Library  have 
sown  toe  seed  which  is  now  bearing  such  luxuriant  fruit  in  the 
Philosophical  and  Literary  Society,  me  excellent  papers  of  whidi, 
and  the  animafed^  interesting,  and  learned  discussions  they  pro- 
duce, will  be  alike  beneficial  and  honourable  to  the  citizens  of 
Cork^  and  soon  to  the  pec^e  of  Ireland. 

YIL  VebUiUiy  of  Oxide  of  Lead. 

I  am  not  certam  whether  chemists  are  aware  of  the  gfeat 
volatility  of  the  protoxide  of  lead.    I  iind  that  1  can  subliioe  it' 

•ad  extending  to  the  £>  Tke  Mgkt  Indedei  an  angle  of  ncariy  4jtP  firon  the 
earth. '  The  colamm  m^rtii  rcga&rty  bat  slowly  to  the  N.S.  when  the  clote  of 
erening  prevented  farther  ohterfatioB*  Oa  inqairj,  the  following  aMmiingy  of 
m^me  penona  who  lived  in  the  direction  of  the  cload,  1  found  it  had  beea  accoai. 
tmmieti  wUk^  kmwy  nji^  ».  mihiag  wvm4  Ukem  ufalcrfiOl;!  and  »  grayiih  ndtt^ 


1819*]  Scient^  InielKgtnee^  SllT 

in  a  common  red  heat.  I  had  precipitated  a  carbonate  of  zinc, 
by  dissolving  common  zinc  in  munatie.  acid,  and  mixing  the 
neutral  solution  with  carbonate  of  soda.  To  convert  this  car- 
bonate into  oxide  of  line,  I  dried  it  iatb^s  open  air,  andHten 
exposed  it  to  a  strong  red  heat  in  a  platinum  crucible  covered 
with  a  lid.  When  the  process  was  at  an  end,  I  found  the  inside 
of  the  lid  coated  with  a  substance  resembling  maasioot.  By 
digesting  the  lid  in  dilute  ni^c  acid,  I  dissolved  off  the  subh- 
mate,  and  by  evaporation  olrtained  octahedcal  crystals  of  nitrate 
of  lead.  This  unejapeeted  fieict  induced  me.  to  visit,  a  maimfafii^ 
tory  in  Glasgow,  wnere  lead  is  reduced  from  galena,  and  after- 
wards converted  into  litharge.  The  volatilization  of  the  lead  in 
both  processes  was  apparent ;  and  I' found  on  inqvory,  thfd  the 
workmen  were  quite  aware  of  it. .  L  have  been  t(Md,  t^at  when 
lead  is  converted  into  lithaige,  and  the  litharge  again  reduced 
into  lead  by  the  common  method,  tiiat  the  loss  sustained  rather 
exceeds  10  per  cent. 

VIII.  tiueries  respecting  the  Velocipede. 

(To  Dr.  ThoDoson.) 
SIR, 

As  your  journal  einbmces  mech^os  within  the  nmgje  of  its 
notice,  I  am  a  Uttle  suiprised  that  so  curious  an4  popular  an 
invention  as  the  Velocipede  should  have  been  hitnerta  oyer-  ' 
looked.  It  is  now  about  a  year  since  I  saw  the^e  whimsical 
machines  in  full  action  under  the  tiiee^  in  the  Jardiii  die  Ttvoli  at 
Paris.  I  then  anticipated  the  probability  of  their  being  converted 
to  purposes  of  expedition;  and  accordingly  on  my  rqlMm  t6 
England,,  a  few  months  agp>  I  found  them  runniog  everjqvhere 
throughout  the  kingdpm.  tt  is  not  because  thie^  are  imcMunon, 
theretore>  that  I  now  bee  to  call  your  attention  to  them,;  but  it 
appears  to  me  to  be  rimt  that  some  account,  of  the  invention, 
with  the  improvements  that  havje  been  made,  on  it,  shoiild  be  ^ 
registered  in  the  contemporaneous  numbers-  of  a  penujan^nt  and 
respectable  journal.  I  nope,  therefore,,  that  you.  Sir,  qr.some. 
of  your  mechanical  correspondents,  will  favour  us  with  an 
accurate  description  and  plate  of  the  machme,  together  with 
some  remarks  on  its.  powers,  aqd  the  iiapcovemento  of  which  i%, 
is  capable,  aa  well  as  in  the  mode  of  wodkiog  it.,  it  tegfet  to 
understand  that  it  has  freqnentfy  prodticed  hernia  in  those  who 
have  exercised  thttnselveswidtit.  I  shodd- think  Ihis  extremely 
mobable;  but  it  might  be  .w^  that  the,.faQt  weret  gjsi)iierally 
kaown.  Iam.Sir,  8(c. 

T.E.D- 
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Asironomcal,  Magnetical^  and  MeteorologicaJ  Obseriifitionf. 

Fy  Col.  Beittifoy,  P.R.S.  ^      * 

Bushejf  Heath  J  near  Stanmore^  '  .  /" 

IifttUode  510  ST'  4s"  Nortli.    LoD|ttiide  Wtti  in  tine  1 '  dO*7f<  ^ 

Astranorriical  Obeervatwns.' 

A«f.  10.  fiaenionof  Jupiter^sicc^nd  511^  Sis'  92"  Meat  Time  «t  Bosliey. 

•Mellite , {i|    89    43  Mean  Time  at' Greenwich. 

11.  BaMnioa  of  JnpUer'f   first  5 12    43    58  Meao  Time  at  Bii»hey. 

satetlUe • {I8    45    19  Mean  Time  at. Greenwich. 

97.  Eaifrslon  of  Jupiter's  irHUl    09    40  Blean  Time  at  Basbey. 

•atellite ..Jll    04    01  Mean  Time  a^Gr^nwicli. 

Magnetical  Observations,  1819.  -*-  Variation  West. 


Montli. 

Momli 

Hoar. 

Aug.  I 

8h  40^ 

9 

8    40 

3 

8    40 

4 

8    40 

ft 

8    45 

9 

H    40 

7 

8    35 

8 

8    40 

9- 

8    35 

10 

8    45 

11 

8    35 

19 

8    45 

18 

8    35 

14 

8    35 

15 

8    35 

16 

8    35 

17 

8    30 

18 

8    35 

19 

8    45 

90 

8    40 

91 

8    35 

99 

8    40 

9S 

8    35 

94 

8    40 

95 

a    40 

96 

8    30 

97 

8    40 

98 

$    30 

99 

$    40 

80 

8    40 

31 

8    SO 

Mean  for 
Month. 

1$    38 

Variation. 


Noon  Obserr. 


940  39'  Oi' 

94  31  31 

94  39  44 

94  34  01 

94  S3  53  4 

94  84  10 

94  39  49 

94  31  97 

94  31  46 

94  39  07 

94  39  14 

94  39  40 

94  34  03 

94  39  36 

94  39  55 

94  33  49 

94  31  36 

94  39  08 

94  33  52 

94  33  09 

94  39  44 

94  33  31 

94  31  15 

94  30  09 

94  41  37 

94  34  07 

94  33  97 

94  40  IS 

94  SO  09 


Hour. 


94  31 
94  31 


98 
54 


94  39  33 


•»  40* 
15. 
SO 
90 
90 
90 
25 
35 
95 
30 
40 
90 
10 
30 
35 
10 

90 
90 
95 
95 
90 
95 
20 
25 
90 
95 
15 
55 


90 


95 


Variation. 


940  41'  31'' 

94  49  04 

94  45  30 

94  44  34 

94  43  38 

94  49  90 

94  49  36 

94  49  97 

94  44  15 

94  44  16 

94  42  96 

94  4S  36 

94  49  33 

94  49  94 

94  41  57 

94  41  03 

94  41  18 

94  49  42 

94  42  05 

94  42  40 

94  41  45 

24  42  53 

94  42  58 

94  45  57 

94  42  97 

94  49  18 

24  45  18 

94  41  35 


94    40    42 


94    42    49 


Evening  ObserT. 


Hour. 


7*  SO' 


7 
7 

7 

7 


25 
25 
25 

20 


7 

25 

24 

34 

54 

7 

25 

94 

34 

50 

.7 

SO 

9^ 

34 

47 

7 

25 

94 

85 

58 

7 

25 

94 

35 

97 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


90 
15 
90 
15 
15 
15 
10 
10 
10 
10 


7  05 
7  05 


7  18 


Variation. 


94?  34'  38" 

94-'  34  48 

94  84  39 

94  35  15 

94  34  16 


94  S3  05 

94  S3  la 

94  34  93 

94  34  15 

94  34  16 

94  34  95 

94  31  49 

94  31  50 

94  S3  44 

94  33  40 


94  34  52 
94  33  49 


94  34  94 


In  taking  the  mean  of  the  observations  in  the  morning,  those 
on  the  25tb  and  28th  are  rejected,  beVng  ^o  \£l\xO\\xi  ^%&^%^^  ^sid 
or  which  there  was  no  apparent  cauae. 


.  isi?-: 


ftad  ^aeordoj^cal  phayatiit^. 


J^7 


MetvMla^Mi  Ohe^mtioni. 


Hoalb. 

Tin 

«.      Baroiqj 

Thet. 

HJS- 

Wild.    . 

Velocity. 

Weather. 

SIx^. 

A»K 

IndMB. 

Feet. 

■ 

.— 

Mora 

...  as-579 

650 

50° 

NEliyN 

Cloudy 

60k 

!■ 

Noon 

...   89-58* 

eo 

38 

Vnf. 

Fine 

,' 

K' 

EvtP 

...   a9'5S4 

63 

NE 

Fine 

1 

Morn 

...   89-643 

60 

NE 

Cloudy 

9 

Noon 

...   89-533 

67 

NE 

Cloody 

Morn 

'.'.'.   Wi46T 

^ 

NNW 

Finr 

isJl 

3 

Noon 

...   29-461 

67 

NNW 

Fine     ' 

M 

E««i 

...   99-452 

63 

N 

Cloudy 

Cloudy 
Cloudy 

>  ,„ 

WbtB 

...   ra-43T 

60 

N 

(58 

4 

Noan 

...   W453 

65 

NNW 

M 

Ef*n 

...   89-453 

63 

NbyE 

Fine 

Korn 

...   89-4^9 

60 

■NhjW 

DrtxEle 

(59 

5: 

Noon 

...    99-508 

64 

NbjW 

Cloudy 

't7 

Enii 

...    89-5S0 

64 

Cnln. 

Cloudy 
ClondJ 

Cloudy 
Showery 
Fine 

)  sn 

Uorn 

...   99-560 

m 

BSW 

iS9 

C- 

Noon 

...    99-553 

n 

8W 

'73 

E.en 

...    99-500 

85 

wsw 

Morn 

...    99-558 

65 

v/sw 

j«0 

"li 

Noon 

...    90-558 

73 

w 

Fine 

Sc 

.. 

Eirn 

Pine 

)  ^ 

Mom 

...    89-699 

SI 

NW 

Very  fine 
Verf  flue 

jsi 

:         "8    ' 

iVoon 

...    89-858 

70 

N.E  by  N 

Si 

1 

Ewa 

...    99-059 

05 

NW 

Ve^flne 

Vefyflnr 

Clbady 

Showery 

Hazy 

)  .„, 

UOTD 

...   89-695 

00 

NEbjN 

f '9i 

9 

Nona 
Eien 

...   99-700 
...   99-699 

14 

70 

WbyN 
NNE 

::' 

Horn 

...    S9-665 

66 

ESE 

!S8 

.       lO' 

KOOD 

...   99-065 

75 

E  ■ 

'" 

Ekd 

...    Bft-OJS 

64 

E 

Very  fine 

Cluady 

Cloudy 

Hon. 

...    89660 

63 

ESE 

5! 

.         II 

Ndou 

..,   99'639 

73 

SE 

'7. 

Fin* 

1    "■ 

isJ 

Mom 
Nooo 

...   99-476 
...   B9-490 

64 
72 

8Eby8 
Var. 

K' 

5. 
7,4 

Kvro 

...   90-488 

61 

WSW 

Cloudy 
fine 

iMorn 

...   89-485 

65 

sw 

(«0 

flooQ 

...   89-490 

68 

sw 

Bm.tlin 

i'" 

Even 

fiW 

Rain 

n 

Uorn 
Noon 
E»en 

...   89-690 
...    89-000 

69 
71 

N 
N 

Cloudy 

Cloudy 

r 

iJ 

Uoni 

NOOD 

!!!   99-858 
...    S9-660 

64 
19 

N 
NW 

VerTfine 

S" 

^  J 

Even 
Mom 

...    89-690 
...   89-768 

OB 

66 

Calm 

N 

Cloudy 

J.U 

16 

Noon 

...   89-J78 

74 

NW 

"' 

Eien 

n 

Morn 
Noon 
ETcn 
Morn 

...   99-890 

66 

NE 

Very  fine 

'" 

1 

Veryfioe 

7»J 

1 

'.'.'.   99-8T8 

M 

NE 

Veryfioe 

Ctondy 

Floe 

iff 

■18J 

Koon 

...   89-880 

7! 

NE 

"a 

I 

B»en 

...   89-889 

64 



NE 

Cloudy 

S       - 

t3l8       Col  Bem^(^i  Mfttmloguiii  Ottervtstions.        [Oct. 

/ 

Metwr(AQgjksU^OhwvatiQ»$  continued. 


1 

- 

1 

1               1 

abmOt., 

Tioe. 

Qproiii. 

■Tiier* 

H,j.| 

Wind. 

Velocity 

Weather. 

Shi'f. 

An^. 

•^ 

JnfJici. 

1     1 

iFeet. 

•■^ 

Miflfii**** 

f0'8O8 

^«o 

■ 

1 

EKE 

• 

Sin,  Bain 

560 

I9{ 

N«MI.... 

«»'785: 

70 

1 

NE      . 

Qoniy 

78 

1 

Bren.... 

29'767 

66  i 

■ 

NE      ; 

FiM 

Iss 

f. 

Bfofo*  ••  • 

29»757 

62 

■ 

NEbyE 

Gtesdy 

mli 

NOM.... 

89*765 

68 

N£      . 

t 

Ctoady 

704 

r 

ETea.*.. 

29*765, 

65 

, 

.    NE     - 

* 

Cto«4y 

(ST 

f 

Morn.... 

S9-78S' 

01 

NE      . 

• 

Glovdy 

ifiW 

Kiwii*  •  •  • 

89*778 

71 

1 

NE     .. 

.- 

Filtt 

7Si 

1 

fiTQB  •  • • • 

89*755 

66 

NE 

Very  fine 

i  59 

f 

]Mbnrn«««* 

89*719 

61 

■. 

NE 

Cloady 

88< 

NOMI.  •  •  . 

89*780 

70  ; 

NE 

Gloody 

73 

^ 

rttiWi  •  a  •  • 

89t69«  , 

05  ! 

NE     •■ 

ft 

Clear 

^59i 

.  f 

M^rn.... 

89t690 

-04  ; 

NE  byrN 

: 

¥eryfioe 

«i< 

fi[«on..«. 

89*681 

76; 

£ 

V«ry  fine 

77i 

i 

£f*eB   •  •  • 

89*669 

08  ! 

/     £ 

: 

Clear 

?57 

-? 

Bfora • • • • 

89Y633 

^65 

fiiO 

..NNE 

Clear 

«4< 

Noen.*.. 

89f68S  . 

74 

44 

37.NE 

VeryAae 

77i 

\ 

£?» . .  • . 

89*588 

.^09  : 

49 

EbyO 

Floe 

^58| 

r 

Mora**** 

89*530 

sa  , 

70 

NNE 

Fine 

S5^ 

^••n*.*. 

89*589 

75  1 

47 

NE 

Fiae 

77 

1 

Gfea .... 

89*557 

67 

55 

NE 

i 

Fine 

J58f 

1 

AfjDrn**** 

89^618 

63 

70 

'NNE 

. 

Clatidy 

S^ 

BImp.... 

89t685 

tro 

51 

NE 

Fioe 

77 

J 

i£ffM  •  •  •  • 

894631 

041 

57 

Calm 

doody 

I  5T 

? 

myii««*« 

S9}686 

08  - 

05 

NbyE 
NNE 

FkK 

«i? 

N«on*»«* 

89*68(1 

71  :: 

53 

■ 

Qaady 

73 

JSVCB  •  •  •  • 

89*600 

65 

00 

NNE 

. 

doady 

\  ^ 

r 

ACmii««*» 

89r508 

08 

70 

ENE 

Cleiidy 

88< 

Neon**«* 

89*484 

78  ; 

55 

SE 

. 

aovdy 

78^ 

^1 

£ip««..** 

•^^ 

— 

»w 

.^^ 

m^ 

C       fefMP 

f 

M|M1I**«« 

89*248 

'08  • 

70 

ssw 

Cl«idy 

1  ^ 

«i^ 

llD«a*««* 

89*805 

70 

52 

.   sw 

Fiae 

70 

I 

£?«■•••• 

89*160 

03 

59 

S8W 

Very -fine 

IbSi 

f 

Miofii*  ••• 

88*958 

06 

69 

S 

Showery 

30< 

Nbmi***' 

98^10 

— 

78 

SSW 

Rain 

OT 

I 

£F6D  •  •  • • 

88*700 

08 

80 

ssw 

" 

Shawery 

^50 

ruioni"" 

88-859 

55 

64 

w 

Fiae 

3L<  Noao.... 

88-888  \ 

01 

■ 

51 

WbyS 

^ 

Fiae 

61 

(,  E*eu>..- 

^■^ 

"•• 

••" 

' 

Jit  three  o'clock  in  the  oiftemoon  of  the  3d^  a  violent  thunder 
storm  commenced ;  and  in  the  space  of  radier  more  than  an 
hour  and  a  half,  1*81  inch  df  rain  fdU.  Rain,  by  the  plnviameter, 
between  noon  the  1st  of  August  and  noon  the  Ist  of  September, 
2*&2  inches.    Evaporation  auring  the  same  period,  4*72  inches. 


ERRATUM, 
la  the  note  to  p.  185  of  the  Uut  namber  of  the  Amalif  far  fore  r«adfoot. 


■M19.] 


Mr.  ifymmet  MetmfMogiM^TMe:-  ■ 


kxnax  XIV. 
METEOROLOGICAL   TABLE. 


1 

Bakoheteh. 

■?^-.ri 

— 

1SI9.      1  Wind. 

Ma». 

Min. 

Mtti. 

MiD. 

Evap. 

Rain 

8tb  Moi 

Aug.    1|N       E 

30-Oj 

30-04 

86 

53 

_ 

16 

a6 

3N       E 

30-04 

2997 

76 

54 

_ 

69 

3N     W 

29-97 

29-96 

71 

57 

58 

4N     W 

29-97 

29-97 

71 

58 

39 

62 

5N     W 

30-02 

29-97 

69 

53 

68 

O 

68      W 

3003 

30-02 

80 

59 

6S 

7'N     W 

3011 

30-03 

81 

50 

32 

63 

8:N      W 

30-15 

30-11 

76 

49 

54 

m  w 

30-15 

3013 

81 

50 

— - 

57 

lOS        E 

30-13 

3005 

79 

46 

39 

56 

11 

B        E 

30-05 

29-99 

«0 

*9 

62 

12 

S 

-'9-99 

39-97 

83 

60 

68 

jf 

13 

W 

30-08 

23-99 

78 

58 

_ 

58 

U 

N     W 

30-12 

30-08 

78 

54 

52 

58 

15 

N 

30-20 

30-12 

79 

62 

59 

16 

N 

3025 

30-20 

79 

5S 

^ 

&7 

17 

N 

30-32 

30-35 

83 

60 

48 

56 

IB 

N 

30-32 

30-27 

T7 

59 

60 

19 

N 

30-27 

30-23 

76 

58- 

6i 

20 

N      E 

30-25 

30-23 

75 

55 

_ 

58 

0 

SI 

N       E 

30-25 

30-20 

79 

59 

47 

58 

22 

N       E 

30-20 

30-16 

78 

54 

S7 

23 

N       E 

30-16 

30-il 

81 

53 

_ 

59 

24 

N     W 

30-11 

30-09 

84 

50 

49 

56 

25 

N       E 

3008 

30-01 

81 

56 

53 

26 

N       E 

30'08 

30-08 

74 

53 

54 

27 

N     W 

30-08 

30-02 

75 

53 

39 

55 

28 

N     W 

30  02 

29-80 

80 

51 

57 

) 

29 

W 

39-80 

29-38 

78 

54 

__ 

57 

30 

5        E 

29-38 

2920 

73 

50 

__ 

23 

^ 

31 

W 

29-49 
3Q-32 

39-30 

67 

43 

52 

S 

55 

29-ao 

86 

43 

5-97 

0-41 

53—69 

The  obierTBtiooi  Id  each  line  af  tbe  tabic  appl; 
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EigfUh  MotUk, — 1.  Sultry  weather:  abeary  thaoder  storm  at  three,  p.B.  frooi 
the  eastward.    9— 6«Fi|ie.    6.  A  few  drops  of  raia  in  the  aftemooD.    7 — 25.  Un- 
lotermpted  fine  weather  duriog  this  iaterval.    86— S9.  Chiefly  cloudy  weather 
SO.  Showery.    31.  Showery:  some  hail  in  the  afternoon. 

'.  f  ■      »     i   •     '   . 

RESULTS. 
Winds:  N,5|  NE,8;  8E,Sj  S,  1|  SW,  1 ;  MT.S;  NW,  10. 


-1 


Barometer:  Blean  hei|ht 

Forth^-Uoatb '.••..•.•••  J:.  •• 30*031  inches. 

For  the  liioar  period  (endiing  with  the  third  quarter)  30*020 
For  12  days,  wSihthe  moon  In  sooth  declination  . 

(ending  with  the  8th  inst.) 30-055 

For  15  days,  wi^  the  moon  In  north  declination 

(ending  with  tbfe2^d  inst.) :..... 30*157 

ThermMDtteri  Meflb.htight  -< 

For  the  month 65*88^ 

For  31  days  with  the  snn  in  Leo: 66*60 

Hygrometer :    Mean  for  thQ  month  (the  ejctremes  are  now  placed  at 

the  foot  of  thecolnmn) 59 

JETaporation  for  the  month ; '..^.k. .«..•••    8*9T   inehes. 

Rain 0*41 

On  the  Ist  of  the  month,  after  the  thunder  storm,  a  splendid  metepr  was  seen  by 
several  persons  at  Tottehham,  passing  from  the  SE  towards  the  W,  letting  fiall 
sparks  during  its  progress :  the  time  apj^ears  to  haTe  been  about  a  quarter  before 
nine  id  the  evening.  The  prevailing  modifications  of  cloud  during  this  month  were 
the  €mnuhu  and  Cirrus,  The  drrostratur  was  almbsl  banished  from  the  sky,  and 
the  GumMlbstrattts  appeared  but  iitlie.  The  sudden  depression  of  the.. barometer 
near  the  end  was  followed  by  0*35  in.  of  rain  atTotteohajj^;,  and  although  the  gale 
which. attended  it  was  very  moderate  here,  the  jeffects  were  expcprienced  in  the 
north  of  England,  and  .in  Scotland,  in  a  severe  sl4>rm,  denominated  indeed  by  the 
reporter  a  hurricane^  by  which  several  vessels  we^A  drivpn«ft«iu>re  on  the  coasts  oC 
Cumberland  and  Scotland,  and  seaie  4if  them  totally  Usti  It  would  be  acceptable 
tbknow^  through  the  medium  of  ^it  journals  tl|e  direction  apd  changer  of  Iho 
wind,  and  the  degree  of  depression  observed  io  my  good  barumeter. situated-: 
the  level  ^f  the  sea  on  this  occai^ion. 


<*     V 


^    ■"        "^Is  ■-.■■  ••  ,  s  •  ■  ■■*■«  ..it 


»♦■■ 


ANNALS 


Q9 


PHILOSOPHY. 


NOVEMBER,    1819. 


*  • 


Article  L 

On  the  Oxides  and  Salts  of  Mercury.    By  Mr.  Donoyati. 

(C&Heludedfromp>i^l.) 

tt.  Combinatitm  of  the    Stdphuric  Acid  with  the  Oxides  of 
f^\._  .  '  mercury. 

■■'■\  39.  I  find  that  when  strong  sulphuric  acid  in  any  quantity  is 
heated  on  mercury  so  gently  uiat  the  metal  barely  effervesces,  a 
white  salt  is  speedily  deposited,  which  is  the  real  sulpl\ate  of 
mercury,  containing  no  other  than  the  black  oxide.  It  dissolves 
very  sparingly  in  sulphuric  acid,  whether  hot  or  cold,  and  is 
decomposed  by  water. 

40.  When  tais  sulphate  is  boiled  in  sulphuric  acid,  the  acid  ia 
decomposed,  the  oxide  takes  up  an  additional  portion  of  o3^ge% 
and  forms  a  white,  crystalline,  permanent  salt,  which  contams  no 
other  than  the  red  oxide,  and  is  hence  oxysulphate. 

41.  When  sulphuric  acid  is  violently  boiled  on  any  qusmtity  of 
mercury,  the  metal  is  primarily  brought  to  the  state  of  black 
oxide,  which  may  be  detected  in  it;l>ut  the  sulphate  at  this 
temperature,  fiurthtr  decomposes  the  acid  and  forms  oxysulphate. 
If  the  quantities  be  two  of  mercury  to  three  of  the  stroi^est  atid, 
tile  whole  beeomet  oxysul^phale ;  but  if  the  ratio  of  acid  be  less, 
there  will  be  mt  wknixture  of  sulphate. 

42.  BerthoUet  fonns  the  suljmate  by  boiliiig  siilplRiric  acid 
dStilted  with  its  weight  of  water  on  mercury.  )a  this  case  gmit 
cMliali  is  required ;  lor  the  acid  dma  tiio^  %x^'«GidQ^LifiL\)ftff9aRfii^ 
POPS  i^oQCentratod  by  bottag;  and dnKa^^aM^a^iqpiii^^    ^ 
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tioDy  the  concentration  may  become  so  great. as  to  form  o^cysul* 
pbate.  ,  " 

Thus  it  appears  that  the  result  of  the  action  of  sulphuric  acid 
on  mercury  does  not  depeiid  on  the  relative  Quantities  of  ihese 
bodies,  but  on  the  forCe  of  affinity  pToducea  by  the  degree  of 
temperature.  ^  •       . 

45.  When  sulphate  of  mercury  is  decomposed  by  caustic 
alkaline  solutions^  a  black  powder  is  produced,  which  has' been 
considered  a  subsulphate ;  but  it  wiQ  be  shown  presently  thai 
this  is  not  the  casi«.  There  is  nevertheless  ,  a  real  subsulphate 
which  has  hitherto  been  overlooked,  and  of  Whjch  a  knowledge 
is  essential  to  the  right  understanding  of  some  of  the  salts. 

If  black  oxide  be  triturated  with  sulphuric  acid  (1-090),  its 
colour  changes  to  gray,  but  it  does  not  dissolve.  If  this  powder 
well  edulcerated  be  boiled  in  distilled  water,  and  the  liquor 
filtered,  a  solution  of  nitrate  of  baivtes  will  occasion  in  it  a 
copious  precipitate.  This  is  the  real  subsulphate  of  mercury. 
Wnen  formed  in  the  cold,  its  colotir  its  ^y :  when  digested  m 
boiling  water,  it  loses  stiU  more  of  its  acid,  and  becomes  greenir 
ish-gray;  but  cold  dilute  sulphuric  acid  instantly  restores  iij^ 
original  colour  by  affording  what  it  lost.  Concentrated  acid 
affords  it  still  more,  and  renders  it  white.  Thus  the  subsulphate 
varies  in  its  composition. 

44.  This  salt  may  also  be  formed  by  mixing  solution  of  nitrate 
of  mercury  with  sulphate  of  soda ;  a  white  precipitate  appearg 
which  is  subsulphate,  near  the  point  of  saturation.  Boiling 
water  changes  this  to  greenish-gray,  as  in  the  former  case. 

45.  When  mercury  is  dissolved  by  heat  in  its  awn  weight  of 
sulphuric  acid,  a  saline  mass  is  produced,  which,  when  treated 
witn  boiling  water,  gives  a  fine  yellow  powder,  often  mistal^ett 
for  Turbith  mineral.  It  has  this  difference,  however,  that  whe% 
decomposed  by  potash,  a  dark-brown  powder  is  produced-«-a 
fact  inexplicable  without  a  knowledge  of  the  existence  of  pub^^lr 
phate  of  mercury.  This  brown  powder,  which  might  be 
mistaken  for  a  distinct  oxide,  is  a  mere  mixture  of  the  black  imd 
zed,  arising  from  the  subsulphate  and  suboxysulphate,  which 
constituted  the  original  yellow  powder;  and  accordinglv  with, 
muriatic  acid,  it  forms  calomel  and  corrosive  suUimate.  Turbith 
mineral,  which  has  been  long  exposed  to  lights  affords  a  brown 
precipitate  upon  the  same  principle.  - 

46.  Thus  it  appears  that  there  are  but  two  combinations  <>f 
mercury  with  sulphuric  acid,  the  sulphate  and  oxysulphate,  wiUi 
their  subsalts ;  ^nd  that  all  the  other  varieties  are  but  mixtures^ 
of  these.  To  ascertain  the  composition  of  the  oxides  existing  in 
these  salts,  I  decomposed  a  quantity  of  sulphate  of  mercury  (39) 
by  means  of  pure  potash ;  the  black  powder  was  well  washed, 
^ed^  and  freed  from  metallic  mercury  bv  trituration.     This 

oxide,    when  submitted   to  analysis  in  the  manner  already 
deaadbed  (13X  ofibrded  four  per  cent*  o¥  os.^^i^)  ^\la^  ^\S^t^ 
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from  my  fori^er  analysis  of  black  oxid^  by  only  0*04,  and  waa 
probably  owing  to  my  not  haying  expelled  the  whole  of  ,the 
Wat^r. 

■  47.  The  oxysulphate  (40),  when  precipitated  by  potash, 
afforded  a  yellow-colom^d  oxide,  which  agreed  in  its  composi- 
tion with  that  of  red  oxide  prepared  by  calcmatron,  except  in 
contkinipg  0*26  of  water, 

4.8.  It  has  been  conceiyedby  some  that  these  precipitates  are  aot 
Oxides,  but  subsalts.  To  ascertain  how  far  this  is  true,  I  decom- 
posed some  siri)8ulphate  of  mercmy  (44)  by  means  of  potash.  The 
precipitate  wa6  repeatedly  washed  with  distilled  water,  and  was 
afterwards  boiled  almost  to  dryness  with  muriatic  acid,  which 
would  separate  any  sulphuric  acid  that  had  adhered  to  the 
oxide.  It  was  then  boiled  with  a  little  distilled  water,  and 
filtered.  In  this  liquor,  muriate  of  barytes  gaye  a  scarcely  per- 
beptible  cloudiness. 

49.  Some  suboxysulphate.was  then  decomposed  by  potash: 
the  precipitate  was  repeatedly  washed  with  distilled  water,  and 
dissolyed  in  as  much  muriatic  acid  as  was  barely  sufficient.  In 
this  solution,  muriate  of  barytes  gave  no  ^eat^r  cloudiness  than 
in  the  former  gase. 

50.  Hence,  although  these  precipitates  do  retain  a  little  of  the 
acid,  the  quantity  is  so  extremely  minute  that  analysis  scarcely 
detects  it :  and  hence  it  is  plain,  that  instead  of  subsalts,  they 
should  be  considered  oxides,  as  pure  as  tl^e  generality  of  sub- 
stances obtained  by  art. 

III.  Combination  of  the  Muriatic    Acid  with  the   Oxides  of 

Mercury* 

Chemists  haye  hitherto  been  acquainted  with  but  two  combi- 
liations  of  muriatic  acid  and  mercury ;  one  with  the  black,  and  the 
o^her  with  the  red  oxide.  I  haye  found  that  the  muriates  fall 
within  the  general  analogy  of  the  mercurial  salts,  and  that  we 
can  form  the  subsalts  of  those  already  known. 

61.  When  calomel  is  20  or  30  times  boiled  in  different  por- 
tions of  distilled  water,  it  will  be  found  to  have  become  gray.  If 
the  waters  be  evaporated  down,  they  will  afford  indications  of 
muriatic  acid.  This  is,  therefore,  submuriate  of  mercury— a 
name  which  in  the  pharmacopoeias  has  been  erroneously  attri- 
buted to  the  real  muriate  of  mercury.  It  is  also  found  when 
calomel  is  boiled  in  muriatic  acid  (1175);  v/htn  black  oxide  of 
mercury  is  triturated  in  the  cold  with  muriatic  acid  of  the  same 
specific  gravity  ;  or  when  calomel  in  a  thin  stratum  is  expose^ 
to  the  rays  of  tne  sun.  The  best  mode  of  obtaining  it  is  by  cold 
trituration,  as  above-mentioned. 

62.  Although  strong  muriatic  acid  takes  acid  from  calomel, 
yet  very  dilute  muriatic  acid  gives  an  additional  dose  to  iwbKs»w'« 

^*.^A8toilie  vew  doctrine  of  chloi^ner,  I  here  ikcViViktt  ^o\^'l^«t^'t♦V!^^^''^^ 
ibr^  old  termgf  belof  oi.ire  generally  unrteMiood. 
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nfHiki  Mid,  ire  tslbtahi  a  sninafte  very  Bear  the  point  of  ilatiitatHai  ; 
and  brbotling very  dark-eobmred  sabmanate  with  dilute  aoid> 
die  ami  bdedmes  xieariy^as  iiiiiiite  ^^ 

53.  When  this  gray  suhiBuriate  ia  exposed  to  heat  in  a  ndAiiil-* 
in^apparatoS)  a  quantity  of  acid  forsakeB  one  part,  and  nnites 
with  the  other:  hence  calomel fiublimeBy  the  oxkie  foibakehby 
the  aicid  is  rednced^  oxygen  being- evolved,  and  a  large  quantity 
of  mercnrTvolatiUBed ;  •  but  there  ia  not  a  partacle  of  oxynmriate 
formed.  These  changes  exactly  correspond  witk  the  oonstita^ 
tion  of  a  subsalt. 

.  64.  When  solution  of  corrosive  sublimate  is  boiled  ou  red 
oxide  of  mercury,  no  change  takes  idace  iat  first,  but  after  some 
time/ the  oxide  suddenly  becomes  black.  ./. . 

.  This  black  powder,  after  being  well  washed,  will  afEord  the 
red  oxide  unaltered,  when  acted  on  by  pure  potash.'  If  dilute 
iuttic  aicid  be  poured  on  the  bladt  powder,  it  instantly  disserves, 
and  'the  s<dution  will  be  copiousfy  precipitated  by  nitratef^of 
bilver.  From  these  facts,  and  firom  the  umon  of  the  red  oxide 
with  muriatic  acid  in  a  neutral  solution  of  oxymuriate  of  mercuiy, 
the  black  substance  is  evidently  a  subbxymuriate« 
.  This  salt  is  scarcely  soluble  m  water.  However,  if  bculed  in 
water,  a  little  dissolves,  which  imparts  a  most  disagreeable  taste; 
the  water,  on  cooling,  deposits  a  small  quantity  of  opaque 
ciystalline  grains,  which  are  of  a  deep  brown  colour  on  accMnt 
of  the  water  which  they  contain. 

65.  It  tK>w  remains  to  ascertain  the  constitution  of  the  oxides 
which  constitute  the  bases  of  the  muriates  of  mercury.  The 
decomposition  of  calomel  has  been  already  amply  considered. 
The  following  is  the  theory  of  some  other  circumstances  attei^- 
dant  on  that  process,  which  could  not  be  explained  without  "i 

.  previous  knowledge  of  the  suboxymuriate.  When  a  few  drops 
lof  solution  of  potosh  are  let  fisdl  on  calomel,  a  brown  colour  is 
given  to  it.  The  alkaU  takes  up  part  of  the  acid,  forming  a  sub- 
muriate,  and  reduces  part  of  tne  oxide ;  the  oxygen  passing. to 
the  submuriate,  forms  a  certain  portion  of  brown  suboxymurrate. 
When  a  sufficiency  of  alkali  is  poured  on,  the  submuriate  and 
vuboxynmriate  are  decomposed,  giving  rise  to  black  and  red 
oxide.  This  theory  accounts  for  me  dmerent  changiss  of  colintr 
during  the  process,  which  are  otherwise  inexplicabte.  > 

66.  The^ower  which  pure  alkalies  possess  of  partially  redue^ 
'ing  the  oxide  containea  in.  the  protosalts  of  mercury,  miglit, 
perhaps,  leave  it  doubtful  what  is  the  exajct  degree  of  oxidation 

^of  the  metal  in  calomel.    I  conceive  it  to  be  the  black  oxide,  as 

cotxunonly  supposed,  on  the  following  accounts.    When  nitrate 

.,  of  mercury  is  decomposed  by  acetate  or  muriate  of  soda,  there 

i9  no  re$spn  to  suppose  any  change  in  the  oxidation  of  -die 

'-MMMi^Jbance  we^  com^lude  that  Gak>Tiif^  ani^  aic^eXdaub  .^ivHSTOor^ 

contain  the  same  oxide.    ITow  aa  t\i^  ^e^^\&  V&  fem^>\i5 
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ineielyttpreBCxilB^g  diatilled  iiiMf;artor:4lie'Uii^kttnli9f^  amsi 
imbtAiM  bifeuck  oxideitarim  also  ibeliMuda  ofoaloiBEel^SrAaiotber 
jteaaoH  isy  thatdf^a/iiolntb  afkimk  ixideviB  boiUbg^idigtiUfl^ 
vinegar  be  mixed  with  cdmiiBgaigait;^  oalomd  amYnfldiafedy  ifonatt 
-Ilfa6 analysi&^crfVtbiBvoxid&haa  beea-abeady  detailecL'  '  ' 
9  •  67t  Tne  oxymnriate  df  memmy  ieviclelilly  contaiaa  ^  fthe  peff«> 
wdde^Vifai*  tm^xed  alkdliiea  :«epaarate  it  unaltefcidy  aad.  the 
commorii  red  oxidey^  by 'sinqde  aomtioa in  muiiatic  ackl^ 'affi>«da 
QKjmsxm^.*'  It/appeai^ediiimeoasflaiy^  therefore^  to/^ 
aiiaL^siB'by'attotfaertriaL^  r  .  .    •. ^  ^^  >^ 

dTlf  a  solution  of  coirosive  sublimate  be  ezpowd  to  tfat 
JaeticHL'  of  liefaty  I  baMr«:lbnad  that  some  calomel  ia  fomied,  and» 
ihenefbue^  uie  oiddeaffiwded  by  potaak  irill  not  be  the  pure  red 
oxide.  :     :■  r-  '  ■  .        ■  ^      ■'.■.:* 

•  tAatOFithe' oxides' JOODtained  in  tbe  aobmtniate  and  aiiboaEymUi* 
riat^9  there  can  be  nadoubt  of  their  eonatitation«  :  -  >.  •  i  '  ^  r 
:  69.  The  only  remaining  question  on  this  part  of  theiiubjeetis^ 
hnrbather  or  not -the  precipitates  obtuned  from  the  limriataa 
iif.di^two  oxides  be  -piffe  oxkies  or  coiitainaiporfcieh  of  aoid 
nnitedto  them.  A  solution  of  comroBiTe  suUimate  was  pffecipi^ 
tated^  with  pure  potarii, .  the  .pr^pirtate  was  well. washed  with 
disjbilied-watery  and  dissolved  in  boiling  dilute  nitrici  acid  "very 
pia»2  );Tq  this  solulaan  was  added  solution  oi  nitrate  of  silver;; 
but.  the  transparency  was  not  in  the  least  impaired^  evenwhcnt 

60.  Calomel  being  decomposed  by  potash  in  .the  same  ^lAailr  ^ 
necyciind  its  oodde  mssolved  in  boiling  dilute  idtru^acidy  ^re 
was  no. change  whatever  produced  by  nitrate  ofsilrer^    Henio^ 
tliese  precipitates  aie  pure  oxides.  '•<;,>,"      j^j) 

X^/fJ^Q^iuqtWii^  ti^  Acetic  Add  with,  th^  Ojndes^^Merct^, 

"q  61.  >  if  (distilled  vinegar  be  boUed  on  black  oxide  o£  mercurn 
a. -simple .  solution  takes  jdace/  and  the  acetate^iadqpositibd 
abundantly^  as?the  fluid  cools;  or  if  distilled  vinegar  be  boil^ 
injutraAe  of  mercury,  it  is  deeomposedy-  and  acetate  iormaixt 
abimdance.-r-.  ..-..■•    t.  ..    -.--,;.....  -.r. .-.;.•,..    <h 

.i.it62;;Ifrtlie8e  crystals  be  separated^  ind  triturated  vdith  a  ladr|^ 
;i|uantuty  of  water,  .they  becomid  y^ew:;  and  if  the  y^ttow  ^^ 
tab  be  boiled  11^  watery  they  cluuige  to  abluegre^  powder.  The 
same  powd^ff  may!  be  formed^  at  once^iby  tritnratmgi  black  .otxide 
witbxUstilled  vinegan  It  is  also  slowWrfbnned,  whenscetate  of 
mercury  is  exposed  ta  strDn^  Ught^:  This  salt^  Whidh  has  not 
hitherto  been^reoognized,  la^snbaoetate  of  mercury^  '  -^  '  -  .| 
.  OSwWhenthis'Sato  ig  boiled  in* water>  oryatalBOif.aQeita/teMe 
ibnned  as  the  fioiii^on.  ooola  ;iibii  the  suMalt' is -still,  fiicth^r 
tki^ved 'Of  acid, ;  nsid  this,,  rdissol^ingva  portion  of  the  subsnH;, 
v-fhnns  a  qnontity  ^the  niQKrtxalealtj  The'/^\kQm  ^Tj^teib^^dBtf2s^^<^ 
w/mAmmd  ore  the  Mbsatty  tteaxte^  ^Qdia  i^\slV.«&  ^K^Nsn&fxs^^^^^^ 
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64i'TK^^oxacetatid  »ikd'8ulK)>xacetate  are  saAal  wdi-ktiown ; 
and  fr6m  ine  fnamiGr  that  these  salts,  las  wdl  as  the  two  already 
mentioned^  are  foroied^  it  is  sufficiently  evident  that  they  contain 
no  othet  oxides  thah  thi^  blac^k  and  red. 

,.     X  :  Cnstneral  Observations j 

HaTins  now  endeaTOuted  to  ascertain  the  composition  of  the 
two  oxides  of  mercory,  to  enumerate  the  combination  ^of  the 
chief  acids  with  liie  oxides,  and  to  ppdve  the  identity  of  these 
oxides  with  those  the  composition  of  which  had  been  previously 
discOTered,  it  appears  to  me  that  there  are  no  grounds  for  even 
supposing  the  existence  of  any  other  oxides  than  the  black  and 
rei,  or,  what  is  the  same  thing,  the  yellow.  In  the  progress' of 
the  inquiry,  I  ha?e  endeavoured  to  show,  that  in  all  the  saltB> 
the  metal  unites  to  the  acid  so  as  to  produce  a  neutral  and  a 
Bubsalt  with  each  oxide,  the  catalogue  oeing  completed  by  the 
subsulphate,  submuriate,  subacetate,  and  suboxymuriate.  As 
to  the  Bupersalts  of  mercury,  their  existence  has  not  been 
f  rov^d ;  in  no  case  does  the  excess  of  acid  enter  into  the  salt 
as  an  essential  ingredient  constituting  part  of  a  definite  -coa^ 
pound,  and  retained  by  an  affinity  of  any  considerable  fcftetf. 
And  beside  this,  the  analogy  of  the  definite  salts,  as  the  muriate, 
the  oxymuriate,  and  the  acetate,  manifest  no- tendency  to  unite 
with  an  excess  of  acid.  Fourcroy  found  that  the  excess' of  ^cid 
was  easily  washed  away  from  supersulphate  of  mercury ;  and  JJie 
same  might  loe  apf^ied  to  all  the  rest;  for  they  may  all  be 
reduced,  to  the  state  of  subsalts  by  mere  washing.  The  sUpen- 
salts  can  only  exist  in  solution,  and  they  should  rather  be  consi^ 
dered  as  solutions  of  the  neutral  salts  in  an  excess  of  their  own 
acid,  which  will  again  deposit  these  salts  in  a  state  of  neuUcdity. 
Thus  sulphate  of  soda  crystallizes  neutral  in  an  excess  of  its  own 
acid;  but  sulphate  of  potash  in  an  excess  of  acid,  will  crystallize 
with  ibis  excess  as  often  as  we  think  proper,  because  that  excess 
is  retained  by  real  affinity.  The  nitrate,  sulphate,  and  acetate, 
will  not  dissolve  in  water  of  any  temperature,  unless  there  be 
an  excess  of  acid:  and  if  there  be  no  such  excess,  one  pi|Tt  of 
the  salt  supplies  it,  while  a  subsalt  is  deposited.  This  decotnpo*- 
gition  originates  in  the  affinity  of  the  water  to  acid,  rather  tfaan 
of  the  salt  to  an  excess  of  acid ;  for  if  the  affinity  of  the  water 
be  previously  satisfied  by  any  other  acid,  the  salt  parts  with 
very  little  of  its  own.  Thus  a  solution  of  nitrate  of  mercury  may 
be  poured  into  a  large  quantity  of  water  without  decomposition^^ 
if  the  latter  be  acidulated  with  distilled  vinegar,  although  thertr 
is  no  decomposition  effected  by  the  vinegar  on  the  nitrate  in  tike 
cold.  If  we  attempt  to  saturate  the  excess  of  acid  in  a  solution 
of  nitrate  of  mercury,  by  an  alkali,  we  fail ;  for  every  addition 
precipitates  a  subsalt,  and  yet  a  considerable  excess  of  free  acid 
jjsf  found  in  the  sojuiion  to  the  last.  It  is,  therefore^  impossible^ 
ia  obtain  a  neutral  mercurial  salt  wlni^  y?^\At  \%  ^x^^\^\  ^sA  '\\. 
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IB  on  this  account  that,  by  double  dec<»uposition^  the  resulting 
msrcuriai  salt  is  always  below  the  point  ot  saturation  (44).  . 

Appendix,  containing  an  Account  of  a  new  Mercurial  OiiUfnent» 

In  an  attempt,  already  detailed  (11),  to  obtain  black  oxide  of 
mercury,  I  found  that  60  gr.  of  metal,  after  40  hours'  trituration, 
afibrded  but  6  gr.  of  oxide.  This  fact,  considered  with  the  short 
time  that  is  bestowed  on  the  extinction  of  the  mercury  in  the 
mercurial  mills,  excited  my  curiosity  to  examine  the  state  of  the 
mercury  in  that  mercurial  ointment  which  is  used  in  the  cure  of 
the  venereal  disease,  and  of  which  the  nature  has  been  so  much 
disputed. 

1  kept  four  ounces  troy  of  mercurial  ointment,  prepared  in  a 
mill,  aoout  half  a  year  before,  at  the  temperature  ox  212^ :  it 
separated  into  two  strata.  When  cold,  the  upper  stratum  wa» 
separated ;  it  was  of  a  light-grey  colour.  The  under  stratum 
was  exposed  to  212°  on  blotting  paper,  which  soaked  the* 
remaining  lard.  The  very  heavy  residue  was  triturated  with  %t 
little  magnesia,  and  it  almost  instantly  afforded  a  quantity  o£ 
mercury  weighing  495  gr. ;  mere  trituration  with  magnesia  af-* 
forded  226  gr.  additional.  The  earthy  mass  was  put  through  a 
variety  of  processes  which  gave  a  quantity  of  globules,  they  may 
b^  rated  at  60  gr.  although  I  could  not  collect  them  all :  a  little 
oxide  also  appeared.  Thus  out  of  860  gr.  of  mercury  which  the 
four  ounces  of  ointment  originally  confined,  there  were  reoo* 
vered  770,  which  leaves  190  gr.  the  quantity  of  mercury  appa- 
rently oxidized,  or  474  ^^  ^^^^  ounce.  But  the  quantity  is  really 
much  less. 

The  grey  ointment  which  constituted  the  upper  stratum 
appearing  to  contain  oxide  of  mercury  in  a  state  of  chemical 
combination,  and  believing  that  the  lower  stratum  being  metallic 
mercury  could  have  no  effect  on  the  animal  economy,  when 
introduced  into  the  circulation,  I  conceived  that  the  medicinal 
effects  of  mercurial  ointment  must  depend  on  the  small  quantity 
of  oxide  with  which  the  fat  is  chemically  combined.  I,  there* 
fore>  determined  to  try  if  this  grey  ointment  would  affect  the 
human  body  in  the  same  manner  as  the  common  mercurial 
ointment.  I  provided  three  females  whose  situation  required 
the  use  of  mercuiy.  Each  rubbed  in  a  drachm  every  niffht. 
One  was  affected  by  the  tliird  rubbing,  and  the  fourth  put  ner 
under  ptyalism.  Another  after  rubbmg  three  times  was  so 
salivated  that  she  spit  two  quarts  in  the  24  hours  ;  and  this  in  a 
less  degree  was  kept  up  for  10  days.  The  tliird  was  not  affected 
until  she  rubbed  six  times,  and  then  not  considerably.  They 
were  all  at  length  recovered. 

Finding  this  ointment  so  very  active,  I  conceived  that  1^ 
forming  a  chemical  combination  between  fat  and  oxide  of  mer-i 
cory   in  very  small   quantity,   the  same  result  m\^t  be^  ^W 
tained^    I,  theceforoi  kept  lard  and.  Y^i^aki^  o:sa^<^  cjL  xsussraoKv*^ 
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'tbftm.  .-  Attiiesnd  of  iheprcneas^:  it  appeared  tirad;  eveiy.iiimee 
^  laM  had  ^cUsfiolTed  and  united  with  21  gr.  of  oxide.  ^ 

' lined tker  effects  of  liiiB  ointment  on  8evBnd:.perao]i8;  wad 
'foand  it  to  be  as  active  a8:4hecomnioninenniriali¥Bicbi  coiltaiiis  . 
akBOBt  twelve  tunes  mor^  mfironiy.  One  drachm  coald  be 'nib* 
Itod  Jn  completely  in  from  .6  to  10,  or  15  minnteft;  whiteian 
'evoal  qaantity  of  isommon  ointment  will  require-  30  or  40  minutefi. 
This  to  debihtated  persons  is  a  great,  advantage,  the  usual. «iode 
of  friction  being  to  such  patients  a  most  laborious  undertakii^. 
In  but  one  or  two  cases,  was  any  eruption  produced  on  the  part 
rubbed,  and  this  was  inconsiderable ;  but  in  the  commoamode, 
the  pustules  ar^  often  so  painful  and  numerous  as  to  preclude,  the 
iurtner  continuance  of  fnction.  The  use  of  the  new  ointment  is 
eoctremjely  cleanly,  the  parts  being  left  scarcely  discoloured ;  and 
this,  when  privacy  is  an  object,  is  of  great  importance.  The  last 
advantage,  and  to  the  hospitals  not  an  inconsiderable  one,  is  the 
Qomparatiye  cheapness  of  the  new  ointment :  the  common  me'r- 
purial  ointment  costs  in  Dublin  from  4$.  to  5^.  a  pound;  jke 
other  caiji  be  prepared  at  on  expense  little  above  that  of  the  lard. 
.  For  the  pejparation  of  this  ointment,  it  is  essential  that  the 
lard: be  entirely  free  from  salt ;  if  not,  calomel  wQl  be  formed*. 

The  oxide  may  be  prepared  by  decomposing  calomel  ^ith 
solution  of  pure  potash ;  or,  which  is  cheaper,  by  pouring  solii-r 
,tion  of  nitrate,  of^njiercury  into  caustic  alkaline  solution. 

Although  the  fat  will  scarcely  dissolve  more  than  3  gr.  of 
oxide  to  each  drachm,  the  quantity  of  oxide  may  be  more  if 
necessary.  The  ointment  that  I  employed  was  merely  satu-r 
rated.  The  oxide  should  be  first  triturated  with  a  little  lard  in 
the  cold,  to  make  the  penetration  complete. 

The  degree  of  heat  at  which  the  combination  is  attempted  is 
material.  At  212^  the  oidde  and  lard  will  not  combine ;  at  600^ 
the  oxide  will  be  decomposed,  and  mercury  volatilized ;  at  500^ 
and  400%  the  oxide  is  partially  decomposed,  some  red  oxide 
being  formed,  and  mercury  reduced.  The  best  heat  is  between 
300^  and  320^;  it  should  be  maintained  at  least  an  hour,  and  the 
ointment  should  be  stirred  till  cold. 

An  ointment  composed  of  what  has  been  called  aslt^cploured 
pxide  of  mercury  mixed  with  l&rd  was  formerly  in  use ;  but  was 
found  not  to  answer  the  purpose.  The  reason  is  plain.  The 
oxide  contained  a  mercurial  salt,  not  soluble  in  fat ;  and  the 
oxide  was*  not  combined,  but  mixed  in  the  ointment. 

Whether  the  cure  eflFected  by  this  ointiQent  be  permanent, 

experience  alone  can  decide.     I  see  np  reason  for  the  contrary 

opinion.    It  contains  as  much  oxidized  mercury,  in  a  state  of 

combination,  as  the  common  ointment;. the  metalUc  mercury.jn 

the  latter  being  not  only  useless,  but  hurtful,  by  obstructing  the 

absorbents,  and  thus  retarding  the  eutT%ac^o?X\i^oi\^^'\xv\a\k^  cir^ 

fflfl^tion,  and  by  exciting  a  di^eased^  a^\iou\^  \2^^  ^\s^^^  xviis^^ 


leiSl]  OxidesmdSality' Mercury.  ^329 

.  •  Tlik  ointment  has  been  used^  by  maay  iof '  the  ■  mosi  emiiieiit 
<8iirge9ns  in  IXablin^  ^Kiib  in  prmule  and  hospital  praotice.  It  is 
at  present  under  trial  in  some  of  the  public  institul^ns ;  jbut  ibe 
Tvesultff,  thou^  iavourable,  I  am  not  iM  yet  at  Iftierty  to  publish. 
'  br the  Lock  Hospital-  it  has  been  extensiyely  used, .  and  is  stSl 
under  use.  Such. of  the  surgeons. of  that  mstitution  as  hanne 
already  tried  it  extensively,  enough  to  ibnn  a  decided  opinioi^ 
have  favoured  me  with  oommunication&  on  the  subject :  thes^  J 
think  it  necessary  to  make  known^ 

/     .  Mr.  Jqlinston'^  Letter. 

•*  MY  DEAR  Silt,  Tein^fe,  Jug.  8,  181T- 

*'  I  have  comjplled  with  your  desire  of  administering  ydur  new 
mercurial  ointment  for  the  purpose  of  ascertaining  its  a(Ivantaj?es 
as  a  remedy  in  venereal  affections ;  and  it  is  with  much  satismc- 
tipn  I  have  to  state  that  the  restdt  of  several  trials  has  iuUy 
confirmed  your  expectations. 

'^  Eight  patients  were  selected  from  those  under  my  care  in  the 
Westmoreland  Lock  Hospital,  who  had  not  used  ajiy  mercury, 
and  were  put  on  a  course  of  rubbings  of  this  ointment.  Every 
bne  of  them  was  able  to  rub  in  a  drachm  of  it,  perfectly  dry,  in 
the  short  space  of  l5  nunutes,  and  the  succeeding  rubbing 
seldom  reqmred  more  than  12  or  13  minutes.  Even  uiose  in  a 
weak  state  of  health,  from  previous  indisposition,  experienced 
^equal  facility  with  the  most  robust,  in  enectihg  this  operation. 
It  produced  the  characteristic  effects  of  mercury  on  the  system 
in  general  in  a  shorter  period  than  I  have  observed  to  arise  frbtn 
the  employment  of  an  eaual  quantity  of  the  c6mmoh  blue  oitit- 
meht.*  ill  no  case  did  tne  frictions  with  your  ointment  produce 
any  cutaneous  eruption  of  the  psirts  to.  interrupt  the  cohtinudnce 
of  its  use,  an  effect  which  so  often  arises  from  the  use  of  the  old 
oihtment,  and  which  obliges  the  practitioner  to  change  this  mode 
of  exhibiting  mercury,  perhaps  greatly  to  the  injury  of  his 
patient. 

"  These  are  advantages  which,  in  my  opinion^  give  the  new 
dmtment  a  decided  pre^rence  amongst  the  profession  as  an  ahti* 
venereal  remedy,  and  render  it  a  valuable  addition  to  the  articles 
of  tJie  materia  medica.  I  regret  that  circumstances  have  obliged 
me  to  be  so  brief,  but  for  particulars  I  refer  you  to  the  inclosed 
cases.  "  With  every  sentiment  of  regard, 

"  I  am,  my  dear  Sir,  yours,  most  sincerely. 


"  Tp  M.  Donovan.  &c/ 


Andrew  Johnston.^' 


f  ThU  fact  I.f^Uo  observed  ;  apd  it  has  beea  remarked  to  mebv  surceonsi  that 
tfie  new  ointment  arfestft  the  progress  of  the  diselise  morespeedily  than  iw  coWiiidp, 
^ij^lDjE  ao  doubt  to  the  faoility  aitd  conpIetraeM  of  its  8biorption.«*-Ji.  U. 
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Mr.  Jtoney^s  Letter. 

^MY  DEAR  SIRt      '  •  47»  Grtmi  DomMek^inei,  Sept.  i%,.  ISIfT.'.  { 

'  *•  In  reply  to  your  note  of  the  10th  inst*  requesting  my  opinionr 
of  the  ointment  which  Ihave  been  for  some  weeks  pastvsln^ 
in  ny  wards  of  the  Wesltmoreland  Lock  Hospital,  and  also  in 
friyate  practice;  I  beg  to  say  iti  direct  answer  to  the  three 
^eries  you  have  put  to  me,  -^ 

**  Firsts  As  to  its  facihty  in  being  rubbed  in. 

"  Answer. — I  have  in  almost  all  the  cases  foujid  one  drachm 
to  be  rubbed  in  in  the  space  of  10  minutes,  sometimes  in  5,  and 
never  exceeding  16  ;  in  general  eight  minutes  woidd  be  the  fair 
average.  , 

^  Secondly,  As  to  its  cleanliness. 

**  Answer.— It  leaves  little,  if  any,  appearance  alter  its  use. 
In  private  pvactice^  this  is  of  great  importance.  In  two  par* 
lieular  and  very  delicate  cases  under  my  care  the  ointment 
lias  in  this  respect  given  the  Greatest  satisraction^  it  not  having 
left  any  appearance  on  the  patients^  Unen,  &c. 

**.Thiraly,  Ddes  it  bring  out  an  eruption.  « 

**  Answer. — In  no  case  nas  it  brought  out  any,  and  I  have  put 
an  entire  ward  in  the  Lock  Hospital  under  its  use. 

"  The  above  are  the  answers  to  your  queries.  From  my  public 
situations  I  have  had  opportunities  of  trying  this  valuable 
improveoient  in  almost  every  stage  of  the  vaiereal  disease.  The 
symptoms  were  in  all  cases  reheved  by  it ;  many  discharged  as- 
cured  ;  and  the  others  are  in  a  state  of  progressive  improvement. 
I  feel  it  my  duty  to  say  that  sufficient  time  has  not  yet  elapsed 
i»  ascertain  the  permanency  of  the  cure  ;  but  if  it  would  not  be 
cxHisidered  premature,  I  would  give  as  my  opinion,  that  this 
omtmeut  is  as  well  ceJculated  tp  remove  the  complaint  as  any- 
oilier  preparation  of  mercury,  and  certainly  possessing  the 
above-mentioned  advantages,  which  in  my  mmd  are  calculated 
t(V  recommend  its  most  general  use,  and  to  make  both  the  pubhc- 
and  profession  feel  much  indebted  to  you  for  its  introduction.  | 
"  I  remain,  my  dear  Sir,  with  much  esteem, 
"  Yours,  very  truly, 

*•  To  M.  Donovan,  &c."  "  Cusack  Roney.** 

The  Surgeon-GemraVs  Letter.  i 

"SIR,  MerHon-aquare^  Sept.  \ J  ISl'T. 

*^  I  have  the  honour  to  transmit  herewith  an  extract  of  a  report 
fiom  Staif-Officer  Assistant  Shield,  containing;  the  result  of  the 
trials  which  have  been  made  in  the  King's  Mnitary  Infirmary  of 
the  mercurial  ointment:,  procured  from  you. 
''  /  have  the  ironoui  to  be,  Sir,  your  obedient  humble  servant^ 
^^  ToM.  JOonavan,  8tc/*  **  1?¥i\\*\^  C^ki&.^T^i^:* 

■<  ■  -.1     /  ■  ■  .  »       ■    . 
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^'  The  new  mercurial  .ointment  has  be^n  tried  in  two  cases  of 
venereal  ulceration  of  the  tonsils,  and  one  of  chancre  with  bubo. 
In  ally  the  symptoms  yidded  regularly^  and  the  cure  w^s  eflected 
ia  the  usual  tirne^  In  one  case,  the  mouth  became  sore  oa  the 
fifth' day ;  in  the  second,  cm  the  l€th  day;  in  the  third,  there 
was  no  sensible  affection  of  the  nK>uth.  In  none  of  the  casein 
was  there  any  disturbance  of  the  bowels.  The  advantages  of 
the  ointment,  as  observed  in  the  three-  cases  alluded  to,  were^ 
that  one  drachm  of  it  could  be  rubbed  in  efTectually  in  about  12 
minutes ;  that  it  brought  out  no  pustular  eruption  on  the  parts  to 
which  it  was  applied,  and  that  it  left  no  stain  upon  the  sjkin,  or 
upon  the  bedclothes.  (Signed)  J.  Shield, 

"  King's  Military  Infirmary,  PhcBuix  Park.** 


Article  II. 

■ 

Reply  to  Mr.  Mcikle  on  Ccntriftigal  Force. 
By  the  Rev.  Patrick  Keith. 

(To  Dr.  Thomson.) 

SIR*  Betheridsn  Vicaragey  Keni^  Sept.  \%  1819.  . 

Your  correspondent  Mr.  Meilde,  who  has  favoured  us  widi 
an  article  on  centrifugal  force,  and  the  upright  growth  of  vege- 
tables, in  your  number  for  July  last,  condescends  to  make  some 
brief  remarks  on  my  paper  on  Mr.  Knight's  hypothesis,  in  your 
number  for  April  preceding.  I  am  represented  as  entertaining 
singular  ideas  of  a  centrifugal  force  produced  by  rapid  circular 
motion.  What  I  have  said  is,  that  '^  the  direction  of  the  centri- 
fugal force  in  question  must  of  nec^sity  have  been  obUque,  as 
being  the  simple  effect  of  circular  motion.''  Perhaps  I  should 
have  said  a  rotatory  motion  instead  of  a  circular  motion ;  and, 
perhaps,  the  term  obUque  is  not  sufficiently  applicable.  But  it  is 
plain  that  I  am  speakii^  merely  of  the  centrifugal  force,  or 
acquired  momentum,  by  which  the  wheel  was  now  capable  of 
throwing  off  a  body  from  its  circumference  in  the  direction  of  a 
tangent,  as  will  appear  from  my  referring  immediately  after  to  the 
possibility  of  a  bean's  being  thrown  off  firom  the  rim ;  and  will 
Mr.  Meikie  say  that  this  was  not  a  consequence  of  its  rotatory 
motion  ?  It  was  entirely  so ;  and  was  a  capability  that  no  other 
motion  could  have  communicated  to  it.  For*  though  the  wheel 
(if  otherwise  moveable)  had  been  pulled  backwards,  or  forwards^ 
or  upwards,  as  quick  as  you  please,  still  it  would  have  thrown  off  no' 
body  that  might  have  been  lodged  on  its  surface  in  the  direction  of 
a  tangent.  M  or  are  my  ideas  ot  this  force  so  sinigOkk^T^&^^^^i^K^i^^ 
has  imagined.  For  Mr.  Knight  rei^xe^enXA  \3^<fc  ^««tao5c«^^'^^=^ 
of  bis  wheel  us  being  always  in  ^ptoif  ot\io\i  to  <iafe  'hAsw* 


882        The  Rev.  PatfickKtitf^^s  Repfyiio  Mr.Meikle,    [Stmr 

ecmseqa^gatiy\^  nii^heijMkm^  of  the  rotetDi^  motioiu)  l/BuA 

$mae  contlonjOHii  :may  De^dednocd  £rom  pMhisesiumiBke^ieveii 
by^  Mr.'Meiklew  vHe  ittmiiiiaifw  ti^ftt^tht -oGbl^^ 
AreG(kly«frQmthe'oeatre^->  itieitio;  and  let  me  !aftlLwheiQ&  (w«i^ 
the  force  that  acted  divfBCtly.firami  the  centre  before  i  the  taXom^ 
nxMCement  of  the  rotatovy:  motion?- 1  ^      i        ?  ^  -  in'.  :  i 

.!•  After  all^  I  am  notYeiy  wxte  that  I  faavejsaughtMriiMeikleHi 
meaninff  on  this  point;  rad  it  may  be  that  I  haTe  been  ocbodbal;^ 
idg^  a  phantom.  If  so,  my  only  midt  is^i  io^  ^jseeming  to:  bold 
out  that  the  centrifiigal  fcn?ce  acts  in  the  'dicection:of  a  tangent 
to  the  orbit,  -and  not  directly  from  the  <3entre."  This  is^repre** 
selnted  as  a  notion  absurdly  and  pecvdiarly  my  own,  and  treated 
withaa  attempt  at  merriment,  as  wdl  a*  with  an  air  of  veiy 
profomid  knowledge.  But  I  think  I  may  fairly  return  the  com* 
pliment,  and  contend  that  Mr.  Meikle  entertains  notions  on  tkle 
teAme  subject  which  seem  to  be  peculiarly  At^own.  . : . . 

.  His  first  peculiarity  is  his  establishment  of  what  he  calls  ;tbe 
well-^known  fact,  '^that  llie  centrifugal  force  acts  directly  ironi 
the  centre,'^  and  not  in  the  direction  of  a  tangent  to  the  orbit 
which  the  moving  body  is  dewribing.  This  he  regard,  as  be«g 
established  by  the  simple  experiment  of  whirling  a  sitng  apouaa 
the  head.  But  unless  Mr.  Meikle  attaches  some  peculiar  mbaifkt 
ing  to  the  tegrm  centrifugal  Jhrce  of  which  I  am  not  aware^>fl 
cannot  see  how  this  expenment  is  any  proof  of  the  doqtnae 
which  he  maintains.  Is  it  not.  true  that  a  circular  motiidd  is 
produced  by  the  joint  action  of  two  forces ;  one,  that  would  impel 
the  body  in  a  tangent  to  the  orbit,  if  left  to  itself,  called  aoeatrif 
-fibffol  force ;  and  another,  that  would  attraot  it  to  the  ceiitre>  if 
left  to  itself  called  a  centripetal  force  I  And  is  not  this  dootrifie 
confirmed  from  the  phenomena  of  projectiles  I  What  wiU  Mt. 
Meikle  «ay  of  the  centrifugal  force  of  a  camion-ball  that  is  .4i0f> 
.charged  from  the  mouth  of  a  cannon,  placed  either  horisca^aUyv 
x>r  at  any  angle' short  of  90^.  At  all  the  different  elevadioiis  of 
.which  it  is  tlius  capable,  it  has  acquired  a  centrifugal  force^  ahd 
^yet  diat  force  is  in  no  one  case  directly  from  the  centre  off  the 
earth.  Does  Mr.  Meikle  refuse  to  call  the  projectile  ampiulser -4 
centrifugal  force,  or  is  there  any  other  centrifag*al  forces  ia  the 
•xase?.  ;.•■..  ^  .•.'.*  ;ni 

^    But  to  return  to  Mr.  Meikle^s  own  example.    In  comequenoe 
of  the  intenrention  of  the  slins  that  connects  the  stone  andUan^^ 
.«nd  makes  the  latter  seek  the  former  as  much  as  the.fornoi^ 
'Seeks  lihe  latter  (as  it  is  said),  the  centrifugal  force  &eena&  no 
^jdoubt  to  act.  directly  from  the  centre,  because  the  hand:  that 
twiris  the-slmg  isplaced  init;  though  it  is  evident  that;  the 
-cirCQlar  motion  was  communieabed  to  tne  stone  only  by  th!&,<>ri* 
yginal.swing.  that  was  given  to  the  sUng  in  the  direction  jofithe 
^j'/irfit»wjng'  of  a 'pendulum,  an4  .so  carried  round,  by  th^  .Jiving 
-pHiwer  jot  the  hand,  whioh^  ^ttn%  tia^K  ex^5«^m^\iXv<axk^b.^^ 
been  coniinuMM  in  action.    T\\\a  Wui^  v?^  Xic^^  wcoars  '^^.^x&iv: 


?jeiP  continually  in  action.    T\us  sV\u^  ^^  ^^  Y^\si^  '^^.^xstav 


fii^  foroe^  floiddie'Voheaion  of  ^ihe  parts  of  the  string' was  Itbe 
oeHtripetal  force;*'^  B«t if  thereik  aneimef  centriftifftti- iorce  iha% 
acts  airecdjr  froHi' the  eentre,  then  ill  i»  either  arorc^  thiaithas 
been  genersited  without  any  af^areht  caiue>  or  it  is  a  fb]!064liak 
cottid  in'  no  way  ^contribute  to  circiular  motion.        •    ' 

If  this  is  doubted,  let  any  one-fix  a«tone  to  the  one  end  of ^a 
stringy -and  try  to  give  it  the  rotatoiy  motion  by  throwing  it 
straight  upward/  or  forward,  from  his  hand  holding  the  other 
^d  of  the  string  (which  is  a  centhfbgal  force  acting  direetly 
from-  the  centre),  and  he  will  -find  that  the  .stone,  insteiul  ci' 
re^ohring  in  a  circle,  will  either  drop  perpendieulariy  downwards^ 
OP  descend  like-  the  bidl  of  a  pendutum,  as  soon  as  it  reaches  &e 
end  of  the  string.  The  motion,  therefore^  whioh  is  commnnii*- 
oated  to  a  body  tnat'is  impisUed  by-  a  force  acting  directly  from 
the  centre  can  be  only  rectilinear,  like  that  <tf  an  arrow  shot  froai 
a  bow  perpendicularly  upwards,  aaid  not  curviUnear,  like  that<of 
a«ling  twirled  round  the  head ;  and  the  force  whid^  contribdtes 
to  circular  motion  can  never  be  directly  from  the  centre.  Thn^ 
lio  force  acting  directly  from  the  centre  could  have  communis 
paled  to  Mr.  Knight's  wheel  a  motion. round  its  own  axis*— at  mere 
toi>  in  peritrochio  that  can  be  put  in  motion  only  by  a  power 
iqpplied  in  the  direction  <^  a  tangent  to  the  circumference,  which 
power  the  water  was  that  fell  into  the  cogs  of  the  main  wheel, 
and  put  the  whole  machinery  into  motion. 
'  Mr^'  Meikle's  next  pecubarity  is  his  maintaining  that  ^'  when 
a  bodyis  relieved  from  moving  in  a  circle,  its  lying  off  ii|  pt 
taftgent  is  m  perfect  hannony  with,  nay  a  coiweqoence  of,  die 
centrifttgal  fcitse*^  acting  directly,  from  the  ceintre.''  It  would 
certainly  be  edifying  to  see  the  proofs  of  the  doctrine  which  Mr. 
M6ikie*thus  advances ;  that  is,  ta  know  how  a  change  of  motion 
m«iy  be  effected  in  a  line  of  direction  different  from  that  of  the 
fo^ce  impressed.  But  till  the  alleged*  proo&  may  happen  to  frdl 
in  my  way,  I  shall-  consider  myselfas  at  liberty  to  suppose,  that 
when  a  body  is  relieved  from  moving  in  a  circle,  its  flying  off  in 
SI  tangent  is  a  consequence  of  the  centrifr^sal  force^si  acting  in  a 
line  that  is  not  directly  from  the  centre;  for  where  a  force  acts 
directly  from  the  centre,  it  can  have  nothing  to  do  with<^ular 
motion.  Nor  is  the  flying  off  even  in  a  tangent  to  be  regarded 
■as'  an  invariable  and  necessary  colisequenee  of  reheving  a  body 
from  moving  in  a  circle.  The  consequence  maybe  very  differ* 
ent.  For  a  body  'may  be  relieved  from'  moving  in  a  oirde  by  thee 
destruction  of  the  centrifugal  force  itself,  and  then  it  will  not  fly 
^  in  a  tangent,  but  will  assume  a  directioa  depending  upon  the 
direction  or  position  of  the  cause*  that  obstructs:  its.  progress. 
>Hup]>0S6  the  medoa  of  a  twicfed  sling,  to  be  obstructed  fay  its 
striking  against  some  obstacle,  instead  of  goins/ completely 
round, and  yotthave  an  example  in  poisEt*  l'B\vlv\^ib&^^R^  >». 
refieved  frommoring  in  a  €itc\&'VsY  i3tlQ.fl«<8^x>atfdCv^T6Q^'^ 
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petal  force  only,  it  will  then  fly  off  in  a  tangent,  as  the  exp'eti^ 
ment  of  a  stone  fairly  thrown  from  a  sUng  wiS  show.   ' 

I  have  said  that  the  radicles  ought  to  have  been  elongated  in 
tbe  direction  of  a  tangent ;  but  the  relief  wanted  had  partially 
taken  place,  at  least  upon. Mr..  Knight's  principles.  For  Mr. 
Knight  says,  that  in  the  case  of  the  vertical  wheel  performing 
160  revolutions  in  a  minute  the  influence  of  gravitation  was 
conceived  to  be  wholly  suspended,  and  consequently  the  centri* 
petal  force.  The  radicles  were,  therefore,  subjected  to  the 
agency  of  the  centrifugal  force  alone ;  and  though  they  would 
«tdl  have  been  compelled  to  revolve  in  a  circle,  from  their  indis- 
soluble connexion  with  the  wheel ;  yet  as  Mr.  Knight  regards 
the  matter  which  is  added  to  the  apex  or  point  of  the  radicle^  as 
''  being  fluid,  or  changing  from  a  fluid  to  a  solid  state,''  and 
kence  sufficiently  susceptible  to  the  influence  of  gravitation  te» 

F've  it  an  inclination  downwards,  when  l]^ing  at  rest  in  the  earthy 
thought  I  might  assume  the  same  fluidity  in  the  case  of-  the 
lieans  attached  to  the  wheel,  and  contend  that. similar  caused 
should  produce  similar  effects  ;  or,  that  the  continual  teudenesf 
of  the  beans  to  fly  oft'  in  a  tangent  ought  to  have  made  the  Aijud' 
particles  that  were  successively  added  to  the  points  of  thevf. 
germinating  radicles  to  assume  the  direction  of  a  tangent  also* 
But  this  notion  I  Jbave,  perhaps,  carried  rather  too  far. 

There  is  a  curious  consequence  that  would  result  from  Mr. 
Knight^s  doctrine,  if  true,  which  has  just  occurred  to  me.  If 
gravitation  is  the  true  cause  by  which  the  roots  of  plants  are 
made  to  descend,  and  their  stems  to  ascend ;  and  if  the  result  of 
Mr*  Knight's  experiments  is  to  be  regarded  as  a  proof  of  the. 
fact ;  then,  if  the  diurnal  or  rotatory  motion  of  the  earth  were  to 
be  but  sufficiently  accelerated,  the  roots  of  trees  would'  grow 
imwards,  and  the  stems  downwards,  the  earth  acting  the  part  of 
the  upright  and  revolving  wheel. 

Spectatum  admissi  risum  teneatis  amid  ?—  , 

.  I  have  but  Uttle  more  to  add  in  reply  to  Mr.Meikle's  remarks, 
in  which  I  cannot  but  admit  that  he  has  given  us  a  very  conspi- 
cuous display  of  his  knowledge  of  the  principles  of  mechanics,, 
and  acquaintance  with  the  laws  of  motion,  and^composition  of 
forces ;  but  unfortunately  he  has  done  nothing  to  clear  up  the 
obscurity  of  the  point  in  question,  or  to  help  us  out  of  our  diffi- 
culties on  either  side.  In  short,  he  has  lefl  us  precisely  where 
we  were  before.  For  allowing  that  his  strictures  on  my  paper 
were  even  well  founded,  still  they  affect  but  a  mere  flaw — a  mere 
trifle — a  mere  speck  in  the  colouring,  that  tends  nothing  tQ  the 
prejudice  of  the  main  arguments  which  1  adduce.  The  me- 
rits of  my  paper  can  be  estimated  only  by  a  minute  examination 
of  the  phytologicBl  facts  which  it  exhibits,  and  of  the  legiti- 
macy  oi  the  conclusion  which  I  \i3is^  \\io\x^\.x££^%^l^T6\^^^l<» 
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draw  from  them ;  and  this  I  should  bave  been  v^ry  glad  if  Mr.^ 
Meikle  had,  been  pleased  to  undertake.  I  am,  Sir^ 

Your  most  obedieat  humble  servant, 

P.  Keith,    : 


^■> 
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Experimenls  on  the  Gas  from  Coal,  ck!^y  with  a  View  t6  fli 
Practical  Application.    By  William  Henry,  M.D.F^ILS,  &c,* 

■TaR  chemical  properties  and  composition  of  the  gas  from  coal 
ibrmed  a  principal  object  of  two  different  series  of  experiments, 
the  rej3ults  of  which  I  laid  before  the  pubUc  many  years  agQu 
The  .first  of  these  communications,  entitled  '^  Expenments  cm 
the  Gases  obtained  by  the  destructive  Distillation  of  Wood, 
Peat,  Pit-Coal,  Oil,  Wax,  &.c.  with  a  View  to  the  'fteoiy  -of 
tiieir  Combustion,  when  employed  as  Sources  of  Artrficid 
light,''  appeared  in  Mr.  Nicholson's  Philosophical  Joumsd  for 
June,  1805  ;t  and  the  second  memoir  was  pubUsbed  in  t^ 
Transactions  of  the  Royal  Society  for  1808/ 

By  the  first  ijrzm  of  experiments,  I  €ndeavoured  to  -derivi^ 
frcHn  a  careful  analysis  of  the  compound  combustible  gases,  m 
measure  of  their  illuminating  power,  admitting  of  more  <ex»dt- 
appreciation  than  the  optical  method  of  .a  comparison  of  sha- 
dows. The  one  which  I  was  led  to  propose  as  the  most  accurate^ 
and  which  I  still  think  entitled  to  preference,  was  the  determi- 
nation of  the  quantities  of  oxjrgen  gas  consumed,  and  of  carbonic 
acid  formed,  by  the  combustion  of  equal  measures  of  the  di&r- 
ent  inflammable  gases  ;  that  gas  having  the  greatest  ilhiminati2i||^ 
power,  which,  in  a  given  volume,  condenses  the  largest  quanti^" 
of  oxygen.  The  average  results  of  a  great  variety  of  expen* 
ments  were  comprised  in  the  following  table  : 

Kinds  of  «a8.  to  salnrate  100         *^ar»>on« 

measures. 

Pure  hydrogen 60   — 

Gas  from  moist  charcoal ()0   33 

wood  (oak) 54 ^li 

dried  peat , .     68    43 

cannel  coal 170   100 

lamp-oU 190   124 

wax. 220 137 

Olefiantgas ■ 284   17y 
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la  the  Mine  tmuiffJ.  nuuntained  an  opinioa,  which,  on  the 
afea*«uitiue  coouderafion,  I  aee  ga  iHBOa  to  change ;  that  th* 
^ijeat  variety  of  gases  evoWed  b]^j^ jd 
loflftinmable  sabstancee,  do  not  cooaui^ 
speciea,  but  are  mutores  of  a  feir^  ;th0  n 

which  were  before  ancertained.   IljuUxon&iBilS 

fw6v^  HWra  ~iat^i(qibis([4&aC»bri«f  Mcount  be  given  of  thoae 
^ise^  ofkuuwH  cquipoailioji,  the  niixtureri  of  whiuh,  in  various 
IJEOportious,  compose,  accoicline'  to  this  \ lew,  all  the  oMer^ed 
itaneti^s ;  amj  1  shaJJ!  make  their  (jompaTison  under  a  forffl  WeA 
^i|apted  tq  iUustrate  tfieir  prac^cal  applicail(!in.  -  '  '' 

,  J.  HyS-O'^eii  Goi-.— tills  IS  thf!  lightest  of  «I1  known  gase*^ 
its  apewfic  gravity,  tlrnt  of  atinonpheric  air  being  taken  at  1080, 
^ng  about  73.  As  ordinapily  procured,  by  tbe  solution  «f  iirtW 
wiune  in. dilute^  sulphuric  iicid,  it  contains impuHties  which ra<» 
ij^.uia^grefnUle  s(QelI  i  but  well  purified  hydrogen  has  UttfeiW 
luiy  odour.  It  hums  witli  a  pale  and  feeble  dame,  not  «t?^lll 
■uited  lo  artificial  illumination.  '•■'-m 

^  """'■     ''  Product t>f ill  eo»bMll«». 

The  cubic  foot  weighs  about ;> .  40t>  \f  j  ,  fc  ^  ».«o«k»0 

OitnB6meshalfac)£icfoMnf<Vzyg«n.>  300  .  ..iL^Ttn 

V'-i ;  *-  i~~-   340        Water. ...  346 

"^/'i^^^^^ea^ '^dyw^'hail' b««r-4lMm':;  tio  «gM«ilMCfths 
«^  <^' iiiar^hes;  and  t»  &«-(k»pt'0^'CMtltUHifa»k  EibiJibal^ 
fi^turd  ibrms,  it  is  contiliiuJBatecti'wiui  k'8)Blll  pmpMiBiiitifjMll- 
Bonic  acid,  and  alu|;ei'^cjifti-«f  kzMi«-gfaB,'%M»'«pp«iia'tofaiaA)W 
|I^  an  other  impuri^. ' It-is  prote4f«Fb(:  a'deteMloitiipllN^ 
-  tfftiydrogen  and  clntrc^wHbotitai^itwvgtnJviisiBliditBFthah 
iiKuUion  dir,  in  the  propQftioti  «^  about  BOOlto  IOO&4  ttlwah^ 
I^e  odour-  and  bnrnii  witti'  a  'Barne  grett]dy>«il(pfta^^<thatiar 

iA-.Ciibiil but vaglu.  ..  DslS./.lc^iliulrwtorciiiC.'il^'Il^ 

(;<>r»i>>«a,ii  i!«£  fMt/of  „  „ .. , , .  ,„;„';;.  ■,  •^■:-  .„J'^T 

,.,M)«m..., .„.i..fe.)(),„]jjram,„.,„,.,v;,.,,^',^ 

.  ..-'-/I'lij     .1^,1      1,,.     I!      ,,.;_.,.,      •,       i   ;j      .,!,.irj(«0i»« 

'eSi/itAiti"i<shj6tti^^i  lA^v  inmdVttaotiipauBd.af  rfitTinlii^ 

"hx^eti^'VSe  'IitHev^  beihf  flh'ijultt^littf  ■th«:'prof»rtiotf*'nhkdti^ 
*iim.te9t»  ^nBtit(((e'.^i<bc)wb<MMv-  te  barm.4dtiti«ttehfe 

1  .T  ^/i.  !!lVf-  .*»! 
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A dMc  feoiimglte' . •  •  1  : 03 
CommmtB  JtaU  &  csbio 
lb<9tefoxjgeii.»...»  0:11 

,  1 :  14     Cail>onic  acid  ..••»•.••.  1, :  14 

A^.OUfi^m  Gus,  or  Eicarburethd  Hydrogen. — ^This  has  hmot 
defloiMimted  to  be  a  compound  of  nearly  85  by  weigbt  char-* 
coaly  and  15  hydrogen,  without .  any  oxy^n.  It  is  a  fitlfe 
£^tor  tban  conMnon  air,  viz.  in  the  proportion  of  about  9^4  to^ 
)So&.  It  siirpawes  all  other  g^es  in  the  brigntness  and  density 
ipf  its  flame.  Its  name  was  originally  derived  from  the  property^ 
whkJi  it  possesses,  of  being  speedily  and  entirely  condensed,  by 
Mdber  move  than  an  eq^nal  voiame  of  chlorine  gas,  into  a  fiqnid 
l^e^ibling  oil  in  ■  appearance,  l)at  since  shown  to  ti^roachmore 
nearly  to  the  nature  of  ether. 

Prodncts. 
OS.    dr,  OS.    it^ 

A  Ctti>ic  foot  weiglut . .  •  1  :  3       2  cubic  feet  carb.  acid. .  3  :  10 
Consumes  3  cub.  feet  of 

oxygen,../ 4:0       Water.> 1  :  09 

6.:  3  5:03 

"  defiant  gas  I  found  to  b^  one  of  the  products  of  jthe  d'lstiSa* 
4iim  of  oil  and  of  bees'  ivjax,  and  was  led,  therefore^  to  stj^ggest^ 
•tlMtUie  wick  of  a  lamp  or  candle,,  ^wrrouncied  by  flame,  is  to  be 
leoaskiefed  as  a  boodle  of*  ignited  capillary  tubes,  ioto  which  this' 
iHieited  inflamiaable  mattec  is  drawn,  and  there  resolved,  hoi 
jato  a^  GOhdensible  vapour,  but  into  olefiant  and  carburetteH 
llydrogen  eas6s.  In  tne  gas  from  coal,  also,  I  detected  the- 
^presenoedelefiwitjgaSi  by.  the  test  of  the  action  of  chlorine* 

In  the  second  seiries  of  experiments,*  I  submitted  to.  diattlW 

tion,  on  a  small  scale,  various  kinds  of  coal,  from  diflerent  parts 

of  the  kingdom.    The  aeriform  products,  at  different  stages  oP 

'.^hie  process,  were  kept  apart,  and  were  separately  ansJyaed* 

From  coal  distilled  in  small  iron  tubes  or  retorts,  ^hich,  whra 

Ailed,  were  placed  at  once  in  a  low  red  heat,  small  quantities  oT 

iidphurattea  hydrogen  and  carbonic  acid  gases  came  over  at  first,. 

:ift  ssixture  witnthe  other  gases,  bat  in  a  gradually  diminishing 

proporticm,  till  at  length,  in  the  last  products,  tney  were  not 

-discoverable  at  all.    The  jproductloa  of  olefiant  ^gi|a  oosenred  O^ 

-wme  ovder,  and  a  gradual  dimioution  took  place,  «s  tbeproceaft 

:'md¥uced,  in  the  eombustibihty  of  the  gaii,  a&4etei;minea  by  itv 

'M^pfiring  less  and  less  oi^gen  for  ssitiuratioa.  ^  A  ^^  .'^M^ 

sras  ascertained  to  exist  m  the  qu^ty  of  the  gas  trom  di£Gbrapt 

r4>i^  XIY.  TS^V.  \ 


,:.Sjnce,;th€t  period  when,  tftej  ?^econd  oCw<?^f  jP^P^^JW^^PW- 
)lahed>  thje  i^gei  of  artifiq^lg^ses,  as  a  apurfip.prfighlb  l^,5fi^ 
^idly  ji^icre^iug^i»:t^is,,aftd>  Iibelieye,  m.ptt^  co^n{^e§,.f^^td 
promi&^s  to  attain  an  extent  and  importance  ^ufficiept  to  ju^^j^ 
-^y  l^Opur  tiifikt.  mayitend,  howQver  rfimot^ly,.  to  its  ipapr^y^ 
Jbii^plicatip^,  It  haa  tcQqneQtly  happened,  ojf  ,)ate  ye^x&. that  Jl  \\^e 
been  requested  by  the  proprietors  of  large  i^an,uia^ctoriqs  ligji^^ejfl 
by  g^  in  this  neighbourhood^  to  giye^.^n.opini.Qn  on,,praQ^cal 
points^  respecting  some  of  which  I  felt. myself  ijQcompet(;nl;.to 
decide,.  fix)ai,  the  want  of  the  necessary  data.  It  is  to,  supply 
the^e  data  that  I  haye  onc^  more  ret^rpad  to  the  inye^ttig^^Pfi 
'5)f.tho.  subject.  The  objects,  which  J  baye  had  it  in  yi^w-  to 
deteijmipe  by  the  foUowing  course  of  ^xpcrim^t^,  are,  wbethj^}^ 
on  the  large  scale  of  manufacture,  there  is  a  decline  in  thevalue 
of  the  aeriform  products  of  coal,  from  the  beginning  to  the  end 
.fff  ]the  distillation,  similar  to  that  which  takes  place  pa  a  .i^^^ 
scale ;  at  what  stages  of  the  process  those  gases,  which  may  be 
considered  as  impurities,  are  chiefly  eyolved  ;  and  whether  they 
Hire  essential  or  accidental  products ;  whether  the  method'  of 
removing  the  sulphuretted  hydrogen  and  carbonic  acid  gases  by 
quicklime,  which  I  suggested  in  the  second  memoir,  is  adeqaotfe 
to  the  complete  purification  of  coal  gas ;  whether  this  purifica- 
tion is  attended  with  any  loss  of  that  portion  of  the  gas,  which 
on  account  of  its  superior  illuminating  power,  it  is  desirable  iipt 
to  remove  ;  and,  if  such  a  loss  should  be  found  to  ensue,  whether 
it  itiay  not  be  avoided  by  some  modification  of  the  purifying  pi*o- 
cess.  In  determining  these  points,  I  was  indebted  for.  the 
necessaiy  supplies  of  gas  to  Mr.  Lee,  at  whose  extensive  manu- 
factory the  principal  facts  were  ascertained  that  formed  the  basife 
of  the  first  accurate  calculations  respecting  the  economy  of  gas- 
from  coal.* 

On  the  Qanlity  of  the  Gas  at  different  Stages  of  the  Disiilldfiof^^ 

The  gas  which  I  first  submitted  to  experimeilt  was  obtained 
from  Wigan  cannel  coal,  a  substance  preferred  in  this  neighbour- 
hood as  affording  aeriform  products,  which,  both  by  their  quantity 
and  quality,  more  than  compensate  its  higher  price ,t  Thofr 
retorts  are  charged  while  red-hot  with  this  substance,  and  indeed 
'are  never  suffered,  during  the  whole  of  the  winter  season,  to  fall 
below  the  temperature  of  ignition.  The  gas  was  collected  in  a 
bladder  furnished  with  a  stop-cock,  which  was  fixed  iwto  an 
opening  in  the  pipe  between  tne  retort  and  the  tar-pit.  It  was 
taken  at  this  place,  in  order  to  avoid  contact  with  water,  and 

*  See  Mr,  Murdoch^s  **  Account  of  l\\c  AppWcalxox^  o?  l\\e  Gas  from  Coal  to 
^onomiQul  Purposes  '*     Phil.  Trans.  1808,  V-  ^'^'^' 

/  ^l>oat  a  MhiUiag  pet  cvii,  of  U2lb.  or  iS^.  AeYv^w«^\Ti^m.%0«%v«:^. 


perfectly  recent  case,  aijd  finding  it  imposStbW'to'ifiafcil'liIe 
■-fetteSSfl^-^xtttito^ilW"''\^tb'''snffl3^rit'''bgcti^cyiirt'-a'eTi6^^ 

'iawmf,  I  wsts!'obHg*!dtD  be  sati^fed  ^th  pfowitiag' it  et-e^ 

' Wehet  fcWiiK'  ' lb  tfiis"placfe;T  itlEdt'tilily^itate the  gtehef (d  teSWM, 
'ddd' IslKk!l''<!eytrib'fr,"ia  a  ■subfieqdent'part  of  me  paper,  tiiie 
'Mi«th#as  of  analysis,  in  oi-der   lliat'-Other 'persohs   wao  ilwiy 

'((hdc^dtrt'tfbtnpai't'my  ^kpe-rttitent^  ititti-tfieiVimh  nifty  conduct 
;th'JiH  iiiider  eqnai' dfrcnkifilafices. 

■  'By  thft' expression" I'm^Wrc  gas  is  to  be  iindenrtObd  the  gas 
jlrrici&etf  itt  the  state  iu  which  it  waa  collected  from  the  retort!; 
'Md'b^  pureed  gay,'  the  same  product  after  being  iVeed  froOi 
carbonit'  a<did  and  atilphiiretted  hydrogen  by  solution  ofpufe 
potash,  applied  in  vfify  staall  quantity,  rektively  to  the  VoloweOf 
tt^'gas;  and  with  the  least  agitation  adequate  to  the  efiPect.  ■  "' 
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'  Excluding  from  the  calculation  the  azotic  gaa,  with  VdnotiA 
proportions  of  which  the  products  were  contaminated,  the  foHOi*- 
ing  tabLe  shows  the  quantity  of  oxygen  gas  consumed,  and  of 
carbonic  acid  produced,  by  tire  really  combustible  part  of  the 
gas.  .  ,      '    ,, 

Table  11. 

Showing  the  QuaHtu  of  the  really  combustible  Part  of  the  Gta^xt 
different  Periodj  of  Dwtiltation.  ■ 

Tftkeeij.geo.    Give mrb.  ocrd. 


100  measures  pf  half  hour's  gaa 225 

1    hour's  gas .' 220 

3 ...210 


12    . 


200    

,;■:.,..■......  ■na  ■::;; 

,,.,.:.  .v..iv.. Ma.,  ,.v> 
.; \ai  .. 


:  118     " 
.  117    ■' 
:  U4    ■• 
;■  108    ■'  ' 
.    S8 

....         •* 


lM9    .'^^;i  U^f^^mi'kimk^ff^^J^^  {t$f«T- 

ifpii¥iy-3no  JLrodj3  id  bobsoo'AO  oonaisdus  isrmo'i  edi  moil  oalis 
-muoiio  iBlimi's  vlosiooiq  TjBAiPiftliJJii).  Ijboo  moil  bsnifildo  ijsdt 

l":>ri(jf:'>  /o /iojj/{nrT>ib  uno  if»  iojjpo-iq  fMoflv^  sill      .Ibuo   lo  Y:>it 


jnkb»WiH%'rlfefiK 


>  'rihi:>k\Akie^.i) 


ft  T  jjufnrjung  J)  ill  qofbogoi  boxicct 


•-)  I  no (lfi?5  °¥8^i%llJ  8J591 


I 


:!«.;  eft  T  (ifi^^or 


oxvs^n.      acitf; 


^ 


lol  hioolo  yj:3iij;/  Vifj/tct  >i>'.->ntfl  n/it/J-^f  9f[t^nij:)')c|i^'.n  iiv/jnb  sd 

.^fioiRlkaa^vte)  QCSbPi9?;pA^tNldth  ^hyift.#l^i7tfmei  cl^»fe^?laS>RSiif  ^ 


times  happens  trom  irregulaiitoi?ligj#«^l^ittr^ 
iltoinb»^le(tta«»/fhaWfWfOl^t«i(fpJteH?»>^^^  ^riT 

Io  iioirdln^jb  twit. .;  =  .'.  ,b  .,Hj  yd'  irifcAjjiiSic^W^^.  ^  ^Vi''^aA?.qrffe. 

fl'j^uibvii  })D!.^JJil4^^!i^'^^*I^J^^.ii*■^^*^•,^v.*>  tiggf;^';' f  *  'i*«*i*tj'T*cg>jofit 

yd  jL£cbbipar^tBiiof|  l^erfsiilts.iekMhiiedijh^  frith 

^li&oseBis^tDoe  diatiUatipn.  ojf  odiiii8l'caal/iH)gtea)tIy<imifa)^poQrijo£ifte 
-i^errl bbbstanee <tis  }a^ :S(OfUrce  of  Hght^o (fTUmciviilli  upp@acl Bitet 
ndi$tui|cti][l)bjr'^i80ttib^^^  /t^a:i)^henLthq(^  pfarQ^rtiteiJiiiGDf 

dmdgto^^Bd^ich  Jace:oDiiauQQ[^djbyithe(  gaijas^eT^idd-jGdomlihef/tsra 
?.^bhtanQBSiai[^..eqhi^itiEQefi  frokiibt^eioc^ 

iijjLl  vjiUi);fj|-  J.  \v<  :;>n  d\[)-  ;!r  ,:,r.\.,.  .  yiwm-^  -.^ih  vJ  bojini  '.)d  \iim. 
lol  b':.r-«.!  1    i!-jui/.   ,t-  jj   ;,lTTAb-l:»/IV«ii   ylir-j:)  v-nivd  lo  f^iliribfi 

lfi[r,  ni.b-j'Jb'Iq  -hI  blno^  biO»3ifeon<«i6B««ftfllJjilto'10»^«5Ctt^ 

-h3qx9  7«     .Oiiiii  -uno«  ib^  *)?FPW^i|5?^j;  .^s-.zi'^.^'W^^m^m^- 

flonimo^'i(^«$fl9fi>  i>hfjK>  M0W^>or  i{*>!iJi0.i  ^>?*iir*HjiJ>  fi*>«>*»^bYinfifet9i 
-l9Y-^xf^  «•<>>  iie«><Mjdo  4^  d«*dw«  ^^JS  ,♦d^•bi>)o*:J^b>•^^i4.^«iil^^is 


^^^fgsmm^ 


^ 


also  from  the  former  substance  exceeded  by  about  one*?i*i^lJftffc 
that  obtained  from  coal  dillile^tti^r  precisely  similar  circum- 

pounds  oFcan^^^^3^;^0dffx^^^  same  quan- 

titj  of  coal.  The  whole  product  of  one  distillation  oi  cannel 
mixed  together  in  a  gasometer  wfia  of-sBoh  quality- that  100 
•«S^aAW^'*^^»i«^'>torVoi^  oxygen  gas, 

anc!'|iJ;^g'S8  oeasur^rSrfemonic'^kfelar^'Bai'^slthe  gas  was 
*4^|ti^MWe6)P  with  l^'th^Sikrea^  m^dVktr^vy  100,  the  oxygen 
,  reqiurflrf' W  siaturatiing  160;  measuiies,^?!  tljie  reall^  .co|Jnb^st]Lyie 
patt  of!  it  Id&y  !b^  stated(at  i95<^anji  the  carbonic  dcidprodJaaed 
at^pOl  Hjmiy^e  ^ed&sa^  fib  observfe,  that^n  cbmpiijfmg-  fee 
vaj^e  cf  ^j^|es!pi^u|ce4|roiki  (]^£Per0nt  ]4nd$  o^coah  9i^^f|^^flie 
satnek  nd^dflcoial  difif^ren^y  treated^itiis  n(ot  edoug;h  toldeii^ixuae  the 


The  results'<^1^^d<^  ^h^  6t^«itbte^'Whett><^^tda^din^iA 
.iJfe>,^nylW^.  I  Jift«1Wkfftfe^      by  the  destructive  distillation  of 

"       ih 


f1 
01 


and  carbonic 'acid*  gases  we're  evolved  bhly 'at  tne  early  stages  of 

(the  pfrtoetsi^(liiidl^idpl«#Gitdd  hydvejren'&fieci^^  by 

>dliciii0e9tr;test9/be^'diBoovlei'ed'iii;fthe Tast>ptodiieife  mt'^dim'^.n^a. 

;r^e  lacgq(^afevbotU'Ches6rgeis^  coii(nitiiier>t<»ibe)«T(dv^ddiroliteb- 

*t(iOutrlli^(w|ioif  opcftfatioii^tli^ugh  ill  gveaily^>dimtBishdd  ptofiditibii 

<rtdvmitlsrr4}tei>latter^e3ul/:  :.>  Ei^idivih^t^sadiraneed  dtei^  roiblarge 

distillations,  iti^qpDSBenoe  'of  ehllphqieittod/hydpQgksn^ttoty^ 

may  be  traced  by  the  proper  test,  though  not  m  a  quantity  that 

admits  of  being  easily  m^dsnced/ZIThe  test,  which  I  used  for 

•»  -some  time,  was.  Jbha  white  o^de  of  bismuth,. for  which  I  after- 

*«[s  m^ii^  4x3^i^aa;!mifl^w\& 

^fro^mail§Men«^;^&^^^^ 

of  card.    This  was  secur^^1)y^S^sm  ^r^^f  l«M^«lifea?in  a 
oet0#ky4wnmea9s^Of  ilM<(l|fdi6>^piHi£/eflra  couM  be  placed  in  ajar 
^Cl^lWttfe'bf th^^gas,  atfd^k^gttft'ett  for  some  time.    Bv  experi- 
meiit^W 'artificial' mijtturefdjHi  foiifKlihat*a  oisftile4'ii^^br  sulpha«' 
ret^I  hydrogen  ^fiused  timugh  20>000  cubie  in6hef»  ef ^ommoa 
air  ^^^inetly  affeoted'the  i^^,  which  it  obanged  4x><a  ^ht^yet* 
lo^/f^SAJ  br-straw-eokHHT/  •  EK^^xing  SHtpburetted-  hydrogen  with 
vart^  proBOFtion^  of  <x)iibib]>aH*)  I*piepered*ooloured%atd&  <^{^ 
a  vittt4ty  of*sbadeB>  .^Ucli^i4rvedb  %a  ^Vax^'ss^^'t  ^«tEs^i^^^^^ 
f  jf^dgiog  of  proportions  of  aixl\>\uixeU^dL  \wAt< 


* 

I 

Ylan)  tlBfilisiinfl  »t9cperiiiiatstsk'aiiade  «eirbkl!  yeibrstagiiiiJil'Jiicr^rn 
foBB'ihy  iiil>itaeieavl]^ipfodiifct8rbf<'gas  fifocti  tojmel'^oib^fk'^fmi'^f 
tion(tiifi')C]^kfianJb(!g£t»iat'iaU!  a^j^roaohing  .that' wh»ch(>i8i«ioPtedimf({ 
TMb  I/and.itsi4|uant^tViiv8iaaIl  di^tilratidni^fapifilyidecrii^d^ci 
until- in 'th^  latter/^ppocmtsit^ccmld  be  iMi>lohgeDa;adedit^hll;Kr 
.Tfa&  lietiidd  > ofi  lancuyBie^ ' whioh  I  foimeFl}^ '^mployiaAj  >l0d  "^me^^i 
heWevier,  <as  I  haVis;  lately^idiscOTered^  t6  wbdeiUmte  th^pvfffaviiiy 
lion  ofrolefiant  gasy'ana  to  0¥er«estimate'that  of.sml^hlirettett'O 
hydrogien.  i  But  malting  doe  allowanoe  for  dMBeitoryitkeiStipe^i- 
rierity-  of  the  produots  of  large  opefatrioos-y  so  farias  qcsp^etfll  i 
okfiaAtgaQy  stiU  exists,  and  is  eonlirmed  by  cbmparativ«>e]q)eri-  t^ 
ments^on  a  amall  scale  whioh  I  have  lately 'made^'iTkiuDiti; 
appears  fcpm  Table  ly  that  evep  after  12  hours -oontiniiahee^4£i<^ 
tneprooess^  ^olefiant  gas: still  constitutes  four  per  cent. iofi?tihe)'i 
gases  iMroIvedirom  canneL  The  other  taflanunaUe  ^^ai^esiofao^ic^ 
.whcini>btaihed.,in  i^ge  quantity,  are  more  uniform  m  idfoaiity^ii 
aikdipoBseas,.  to  wards  the  close  of  the  procesSj^  much  goeaten^^ 
conkbustibility; aqd  illuminating  power  than  when  procwedl^ni< ^ 
small  iej^erimcpits.  Thisisu^erioirity  is  obviously  dependent!  op  )i 
the  greater  facihty  of  .pre^ervlng  ah  uniform  temperatute  iniidlH 
-cli^taatoal  pit)cesae»  which  ^re  carried  cok  upenaiscale'C^  niagifti- 

"tlldew      ■'•''■'..  ■      .     .Jl  .'    ■     ..  ,.■;     ii-Mll//     "to 

-Tbe<4«mperatura  to<  which  the  cotLisi  sxibject^d  mnstnece^kha-^ii 
lil^beli  point  of  the  greatest  in»>ortanoe  to  the  quanti'^jandilt 
quality  ■  of  tjbte.cierifoFm  products  ;  for  whilb  too  low  a  heat  diatilB  i  ^ 
over -m>  tl^e  ibrm  of  a  condensible  fluid,  the  bituminous  JDourt  e£'j 
the  edfkl^which  ought  to  *  afford  gas,  too  high  a  temperature^  i  oxi '/ 
th^  icontraiy^  occasions  the  production  of  ^  large  relative  =propoi>4  ( r 
tioA  ofithe  lighter  aad  ^ss^. combustible  gases.  It  woui>4' belaid 
greleit«tep'in  the  improvement  of  the  manufacture  of  coal  gasidf // 
uie;' whole  of ■  the  hydrogen  could  be  obtained  in  combination  </ 
wftiithaiipropcQrtipn  of  charcoal  which  constitutes  oLeiBant>gasi;tii 
adidtii' is  saUsfac^ory  to^hnow  that  no  impediment  tathisiatiiseai 
ot^'bCthid  proportion  of  the  hydrogen  and  charcoal  presetkiiti'^ 
c^.-  if  this  obJQCt  be  (evier  accomplished,  it  will  probablybeib]r.  • 
th^' ^discovery  of  mean^  of  uniformly  supporting  such  a.temperd^>  ? 
•tine'^ai  ^Bhm  be  adeq;uate  to  the  productionof  olefiantgajs,  audi; 
•stfidl  Qisver  rifte<^bovait;.  and  some  probabiUty  of  sucaesa- is  :-■ 
.pfetteaps  derivable  from  the. fact,  that  M.  Berthoilet,  by  the  card^--  > 
ra'decltoipositioR  of  <>il,  whidi  in  my  experiments  afforded* 'a. 
mixture  of  gases,  succeeded  in  obtaining  defiant  gasiin.xstat&c^ 
offwari^-*!**      '."".v-      -.•■;.>-;.  ••  -i  ij 

'iwithuhe-Tlew  of  asoertaiuiog  jxow  low  a^degree  o£<heat>iiii// 
ftbe4][uate'to>tfae  pXH>d«ctkm of  gas*  from  coad,.I  diaced.ia^snalLrf 
.i^oh^FbtiDrH^  ckmHaining  caniuel  in  meyited  soidera  of  various.  gamit\ei 
pt3HMi<ioBti vfidtout  dht6dning'XBiKH:et]iftn  the  oomixkan  air  4Df  :d[ie>i 
'  vMselW'^uWhBf'  Hib$p9t^  ^2^tg^'}y^^  materials,  !wa&ijthfa0.i; 

immersed  in  melted  lead  ;  tut  atlei  ^x^^\i\v\%  tbe  common  air, 

•  BI««iolreidcUftoc.d*kTt»<^V^.^* 


1&19^]  Df^,<^HeMXff\JB^mim^^  3488 

ncinmQreltlkft9i,a^,i*6V^  bttUintos  $jfj.ga&ieaiii0Jifiy»f9  lioxd^.tbotr  only 

p«iiatiiioe>iiibQuti  JjU/iusiiig  ipoitik;  t^jx  ri^fitQmngiljbiaTtte^imturast 
by(iaddmg» i  fretth<  jine^al>-  itSie.'  -duoiiitiQiu  io&  igaa; iJHrast  lahnray^  flUs^r 
petld^.  !>  Iiiipkc^di^aldei  odLQi'of  Mr.  .iWiedgewood^k  ^pj?rcm[iei6eDl; 
pi^Qs  tiaicatttoctjwi^;^  rstoit  !whicfai/waB>at  work  afl^Mb^iLee'sT 
muitaf%a\xmy\,  andi  lY'luch;  showed  .only  :&•  didlrred  or.  blood-*  f 
^(jlotnrfidihf3fit ;  iloAit^afteifffeaiainiiigjn  th4t  ;8ituation(h£4f  an  houry- ; 
a  Qoptracdioa  offbacely  one  degree lof  the  acafe  badtkken  plaoe^if 
This  teaiiperature^  boweyep^  I  i^uspeotisicatber  too  loyri^r  aadhaaii 
a .  tenfiency  to  diatU  over  ..too.  much  tar,  and  consequently  tot'/ 
prodai^ !  less  gasitban, might  be  obtained  by  a  degree  of  healT' 
^oraewholi  higherr  .  The  best  adapted  temperature  'will  probaUgr  ^ 
betfound  to  vaiywHhdiffenreat  kmd&  of  coal;  and  I  have  b^ei|!<  s 
pi^viiflted .  froBSk  ascertaLning  it  with  respect  to  cfeinoel  by  the^^ 
incoiii^eiiieaceB  that  would  arisefrom  disturbing  the  Tbgular ' 
arrangepfiehts  of  a  large  manufactory.  Erom  some  expepiments'; 
of  Mt.  iBratide,  it  appeia^s  that  the- sudden  appUcatt^a  of  the  • 
reqaisitei  heat  evolves  from  coal- miioh:  more  gas  thanih^^adiiaL ' 
hdatiei^  of  a  cool i retort  up:  to  the  point  of  ignitioni* 

In  the  €xperiHieat&  upon  gas :  from  Wigaji  cannel,  due :  results  r 
of  which  are  comprised  in  the  first  table,  azotic  gas  was  found- ^ 
in  tsdi  the •  aeriform .pF€>dacts/fit)mi the  beginning'  tO' the  end!  6f 
tHe-  operation.  But^  in  ^expenineats  on  tiie  gas  obtained  at  othei^;  t 
tisieB' from  the  saine  substanc^  noapplFectahle  <|ttantity  6f  azotftO) 
gas  coujd  be  discovered  till  i^fte^i  the  toxth  hour  of  tkei^rodessyi' 
when  it  began  to  appear/  and  progressively  rose  to'  20 /pfots.  ia[« 
the  hundred.  lOf  thi^  purity  of  the  early  products  fvomiazate^ft 
and  appiacana^  of  it  ia.tbe  latter  ones^  Mr,  Dalton  WaSilan  eye:t 
witness,  on  ome  occasion^  wheahe  was  so  good^as  to  eoHoperatei;'^ 
withimei;'>and  1  had^afteinvards  repeated  opportunities  ^vtiifyiti} 
iog-itbeiacit..  With  the  view  of  ascertadxiing  whether  tbe-<u20^// 
fcMmd  its  ^Iviay^  from  .the  atmosphere  into  i  the  distiUingr  vessels,;  1^ 
subjected  .100  gr.  of  cannel  coal  to  heat  in  a  glass  retofcft/i'tbfrt: 
capaoiiy.df  Whose  body)  and  neck  did  not  together. cf^rQ^ed  ^l^\,. 
cufaio  inch.-  iBesides  a  portion  of  gas  which  was  losty  60  c^ttbiqii 
inches,  were>  collected,  which,  on  careful  ajnalysis^  ^i^  fQuod^ 
to  contaistive  cubdo  inches  of  azotic  gaa.  Or  these,  onljr  0n€^^; 
cubic  inchitan  he-  traced  to  the  comtiaon  airpreBeot  in  tb^^ 
retort  at  the  outset';;  and  the  other  four  cubie  inches' imust»hjavi9^t 
beenfurnishedby  the  coal  itself. '        .  •      ,    •         '..,:'..•;.' U-i 

It  is  reasonable  indeed  to  expect  that  a  substance  Hl^^fi^^Ho 
whdcti  •  afibrds  >ammonia  under  .  some  <  cij:cumstaaces>  r  i '  sboiAi^ 
unider  odiers,  yield  the  elements,  of  tliat  alkaH  iniia.idetf^ohQ^i 
steite  ;<  and  the  reason  tvhy  azote  ia  fon.tbe.  iao8ii:,piajst)  QPtt'tp.biri 
fooiid  in  the  fas<-  which: is  first  eydtved  iB;ij.that  atftloiy/  tfupoipf^j 
atnurd  that  element  unites  with  hydr(>gQn, iloki  oemppse^lmm^nisu^^ 

*  Joqroal  of  Science^  ^o\,  \.  ^.  lb. 


?or.  if'^Btffi^;"'fe'''dk;i)Jniw4edi't(gtiin  intbvrizdtiB'  dud  by^cogeu 

^pe^^ljdfesJMKe'thjiirtte  fezote  eJnstifc^imiddid  Bfa,ooldiBr}t«r 

"into'^B^&iirt^oyitioiv  iDr;a'ti)iideiiisible-'flwtd-'riutiBecrtllQat|mtIit 
'sfio'uJd' escape  ill  a  gitseouaatdte  i  for.  Sfis' ffniini^trnty  whioli, 
'wh^n  unccrainglcd  \rith  thte  cOmbuetibfe^galJ,  icanaot'bdineAlordd 
'  "by  any  known  method,  'arid  ratist  Aiatcria%.  impHir'  its  illtoiwat- 
'^jug  Bover.  That  sucft  an'^ffict -imisit  rearitt.'tiiomiW.pilesBi&e 
^'iii'ty  1j<5  irifet;red  ffoiii  tKe  eiroM'iirients'oii  iiiri'IiiiBavyvoTt^o 

,^ound'  that  ah  tX'plosiVe  l^rXtiiVe'  of-cartiiifetteil  hydrogiiniand 
''■cdinnioilair  ftns  deprived- of  its  ^Ombu^ti^ibtyflijf 'being'  luififd 

with  one-sixth  ofits  bulk  of  a'^otiCffas*  '    ,iia 

JI^fJtTBBlT  ,■■  .,■■,.'", 


.;j(;/.T..|   . 


-rirdi^n..'.:  >,  m:n.;-.;.,i,!r.   .,i.!A«WCJ|*i-Mfn  -f,-d 

'Id  i;iMi '-CAtoiicaA  Ctim6wa^!»n,  [f0./A«,.lr-P|Ui^ '  '  '        "  ' 

'ipB  r^lieir^ctt)^  ^efertilintd,  'artdt(hfe'-M(Jst  recSntipBpoi- 

Ti.iLt  .  ■!   ..■  '-.  Hiu'clibt  Vafiinffe-^inflife'ir  rBPliilslidSat 

'  aiipHCatfOh  of  b'  prin«i[)Ie'c*n  fee  ai^phed 


JftBg,  iff^o  rpipettectlj^  aetertrtinfed, 
"  Wn&.CW^^il'thEs'arfe'fio  mVCli  bt  VafiiniW^iriflife'ir  rBPliilsli'dSat 
^^V'rcyyW'^HtiKaetd^'aimHCatfO^     "       ■     "  ■  ■        "      '    '''    - 


l)t. 


i^iii',"  Tliere  is  Sfmie  teaaon  to  t>e)ie*e  (hftt'th«  thtae ' iteids 
j,,wii'cli  rtJippnT  to  be  of  definite  rompositjon;'  the  hyprt^lhiHaho- 
^fjouM,    pliospliorous,  and    phof-phfiric    acid,    contain' ■oxy^'ikiitt 

■,  prcipoilionts  affnnbng  the  nudtiplos  1,2,  4i  The 'in terftl estate 
"  liidtipJe  of;i  is  probably  to  be  tbund  ilrr'the'coriibSndtiah' wtttch 
J  IS 'established  ofphosphorous  acid  &ctiWg6wtlftas?,'MnferM61,le 

^fc'-ift'e  view, illustrated  in  the  analogous  CiS^  df  eUljrhtimtt^^Sioid, 
'^^tfle  aftVd' r^ceivfn";,  theldxy^en  bftncbasie'' 'ffnd''ft't^ftty  de»m- 
■.  'iiiuitdbrii^BgfdiTn^,  iti-^tbicll'tht'vi'hoiy  osv^e«'4hdlhiaJiiidK;al 

\  Jii9'-ft(tti''We'qyant{ty''bf'bftsfe'\vKicH  jlhospfioriaa-aoBi/nwist 
'  (li^lS^lSJ  tfiW  £?iRrm6flartff6(i-ortidn  'df  ijsytm  w^iil'bfe'tffetfisehr  a 
^'Mffit^,y?'tfi'f  itith  iVhich  pbosph^is  ddiiibines.  'ifPbo»f4Miric 
j^mS'dWpE&ra'ti}  beformed'  in  the  co!flbtBtSt3lli'i)f"pho«bhOru«  ia 
»MffiW^^  ^(-  th^rtlbW;heftdinftted'liiexi^a*anfin*uttaed 


,|#<)pi!*itoioi£.tiTat^;jthat'J8>i:^^h(.Wi  Wdrtis^l.jPJi^^^ 
tw^^iu}  Aid;  withvhydrogen  eqiiifcal]eQiA9-j.b^ti)rQp,5(r^Mi*jj  We 
^«l«iwrftyKpfnthis'"ha3(lbeert.  variously/,eftti)pat!efl,i  aiid.^oes  'not 
i6ppeat»ttr^>  verr  accurately  .d^tieilfiwediJ.but  iL  will  probhiily'l^e  ■ 
i«tpfetifa>oiJa  fci}(ii'ti6iialjinuftiple.«i' ,0(sygep,  -that  is,  about  14' in 
JiUMtattdftheet  theiaejfiesiof  pbfwphotio  compounds  w;ill  contaiti 
fftotjfeeBJini^'rnitioJofrJjTS,  tf,.ia!^- .  If  the  estimate,  hoivev^i-, 
JjlrfofieotlicHJetiaod,Btit^4rwet'»  correct,  which  makeB  theq^ujafi- 
-WiftB*l&rtimii()i^rwaWi:rt(fuaito|.2&in  100,  it  wo,uld  bBequat'to 
oSmariftilAjBpiaiitiflhe  secies  luighfcbe  ,1,  2, ;!,  4,  6.  And  ifphos-  , 
o^feoifi^tficiKdiDes  ilot  combise  .directly  witbthc!  elements  toftlie 
ba&BiigaTlWe^ybutr;fi]rras;.aaj,W^.beeri  aftlriiied,  pafitly  pHo^- 
fcj^BMe^rijarft^f  pJid^itesy  the .  serjes:  wjl!  h^.  tliat  oi'  1 ,,  ?,  4^'  p, 
similar  to  that  of  the  nitrouscompounds,.'  .  _,,'  ^,' 

In  the  muriatic  compounds,  no  regular  progression  lias  Been 
discovered,  considering  cither  muriatic  acid,  or  chlorine,  as  the 
first  of  the  1 1  liiTTj  ftTrnTonii  li  \\ui]\,u  niiin  iilij',  perhaps,  how- 
ever, be  traced. 

Considering  muriaUc.acid  aa  a  compound  of  a  radical  with 
oxygen,  Berzelius  hfls  iiHen^,^f9<ffi^he  application  of  the  prin- 
ciple, tl^t  the,  quantity  of  oxygen  in  an  acid  is  either  equal  to,  or 


%  lMaBi>mhi<^it 


■'*s^(^^iv\ha?>X')^6w*iit^^f''4 1 -^^ 

osyget^.-*  I^s^i^^p-m^mvj-  Hi^y/htki-ia-  Aaifttd  .th'^aWLacid 
free  from  water,  a  M^punc^,  the  e;iiistence  of  which  is  not 
proved.      Taking  the  'pf(ip6rtion'''of"'Vater,    or  rather  of  its 

9rt8leibrart«ij^;'h}tdi-sftaHlrJatic  acid  into  «fatcolatron,,,  Jt^  give^  as  the 
-iio<p«p9BitWiii&l:!^4,;9f  radical,  ■  6.5-831  of  oxyger^,'and  2-vto,of 
JnfcytjK'fe*'''  irXbcrpropfiirtioii  of  oxygen  tO  tlie  riijical  in  Oxyiiiu- 
l>^^iS'.iafciti'.isl(tfeei;6flme  ;  .the  only  ditference  between,  llie  two 
gbbeJngithp  p*)es(A«e  of  hydrogen  in  muriatic  auiil;  in  oxymiiriiftic 
-oioid,I^W|re*H:ei,i  the  proportion  is  S^-lG-i  of  radic,al,^  with. (p-.V-iQ 
firot'tytygeni^ii^fEhB  n<SSt,compo(tiid.,iis  cuclilorine,  coinjipse'd  or  TOO 
o3iof<Q«wrmffi^iraacid,  withr  32*2(1  of  .o'xypen ;  thisris  alnioit,  exactly 
ri3JfiBl»it!i,»Clth©,forpQer  ;i  tJw  felattion  isy,^heKefqre,^at'^f5||4. 
oliift4Wt3lwng3B,f:iWhich  iia^  since  be,enidjpcflypred,l^yS!^'f  ^r^papf, 
,biooRl«ina^llnu<)h  higher  .pFoportioQipfiO'Kyg^jijLieijjgjidmpMBd 
-ffio6  ^aBrof, p»yi««ri.atie  acidr  with -89 ;  ,t)iis [ is.  ^^i'.tj-,'*i^'yP^^' 
f/;«hd[gii*e9,rtjhei^foiK,  tJie  series  of"3)i4f  .7-  !  Hj'^,^9?ffli?WJf)^'CtOr 
.f)iohloSp"ftci|df45.0Pi?>poB?d:QfiiPQo)fiflxyfliuiiiatjfi'f?i(S^^ 
J«iiW»JgOB,  ,wbich.[is..anothfii!multip|e^,-orj3,j.  |j,CWfi9|^,.Jio^f/^er, 

oiM4^d'Wiat^.i#>ijb,w;ai,teffl^ry,i(flPpmpd«iffoa^ 
ni*niBd4Jtifl^*-mBWl4««^  ,qxygpn„i  a|*^MW>i^W^B§i#b1^^^ 
regard  to  the  second,  or  euchlorine,  bo  as  to  &■&•**!  &e."J\-aSJSnc«CTisi. 


^^$At  :^jith^€t.f^UmM^i:dnaii*iii^       importtoce.ttafindiiibiUI'U) 

^^'\',,A^^\M  tW  iiebticmf  of  cwbon  .ta ^oxygea latii  hydiogQiVJL: 
^^}t^f?  fi^U^^t4Q4>Qf'.ilwie'V^6table  acids,  .8bpw<the.Diimtroqisi([ 
deu$;ni(^  Iproportioof^  in isimipla  !iiiultipies>  ia  •  which i  ihej^  jOOiDbiiike^i d 
80}C.<;^binf^ti.op«  xiqt  move  auinarouB  may  supply  tiheiatemediateili 
miUtipljes.  ip;  the  muriatic  oompouuds.       ■  ;.://   .    j^  j\\rA\^i\ 

JCl^ce  19. a  pecuUarity  ia  ihe:mvriatic  co(ut)ared  with*tl|je  atdt-iii 
phj^iQijaa^.Atfic  compounds^  In  the  latter,  theiwi  doeis  «!ho^.:i 
eixi^t  any:  bjlmry  csoix}pound  of  the  radicoi  with' oxygen,  in' whi)ek>ri 
the  p]:ppor;tiQn  of  the  one  to  the  other  is  the  same  as  the  pvopeor**// 
tioQ  in  .which  they  exist  in  the  ternary  compound  which  ihc^iij 
fornpLQ^itj^lty^dj^ogen.  There  is,  therefore,  no  oxysulphurio^.iMrii' 
o;LynU;nc  add.  in  hydromuriatic  and  oxymuriatac- aoids^  rthei'i 
proportion  of  o:$ygen.to  the  radical  is  the  same,,  and  thece|i&r.> 
only  in  the  former  an  addition  of  hydrogen.  Hence  the  appaireiiiih 
pec^ul^arity.oroi^ymuriatic  acid  having  an  excess  of  oxygen/ andnr 
the  civcumstance^  that  by  an  addition  of  hydrogen  it  is  conYBrtedi  <  v 
ipto.  muriatic  acid..  This,  however,  is  not  absolutely  pecuHartott' 
it,.  jBind  presents,  therefore,  no  anomaly.  The  same  thing, hokhi 
i^f  Jh^lieMao  of  :carbonic  and  oxalic  acids.  In  both,  the  saoftai 
P^QPQF^W  o^f . ^^^  to.carboD  exists;  the  oxalic  acidoniy^l 
c<H\tfLi|ung,.  Ifl&e  the  muriatic  acid^  an  addition  of  hydcogeiUi 
pi4  J^ydrogeiQi  act  with  the  same  facility  on  carbonic  acid,  that" 
it  ^^pesL  OD. jQjiy muriatic  acid,  it  would  convert  it  into  oxalic  aciii 
in  the  same  manner  that  it  converts  the  other  into  muriatic  acid^  // 
An}d  were. the  attraction  of  carbon  to  metals  and  inflammable 
mpre^powetful  than  it  is,  so  as  to  bring  it  into  ternary  combina«Cl 
tiqij.Vijitli'lhem.  with  oxygen,  or.  its  affinity  to  hydrogen  equally  v 
strong  wilii  that  of  the  radical  of  muriatic  apid,  its  action,,  inui. I 
HPi>^«4liy  imparting  oxygen,  would  probably  be  equally  enet-* '  J 
getiQ;^a  .tbati of  oxymuriatic  acid.  '    ^i  ^ 

The  constitution  of  the  alkalis  and  earths,  which  I  have  con*  \ 
sidei)e4iv^  ternary  compounds  of  radicals   with   oxygen  and 
%4f Qgea,  >*^iU  be  found  to  exhibit,  in  conformity  to  this  view>  ait, 
,pe)gfj^Gt:  ^oiiacidence  with  the  law  of  proportions.     One  or  twoi' 
ex^konpl^;  .will  be  sufficient  for  illustration.  ■  i  ' 

,    jpotfiseiumj  in  the  proportion  of  100  with  20-5  of  oxygen^:  1 
coQititutes  the  binary  compound  denominated  dry  potash,  and-r 
. which,. ia  ppobaiblv  thie  first. degree  of  oxidation.     If,  in:  tfaa-  ^ 
ten;iary..QaQapottOd,  which  <ion8titute8  the  alkaU  in  its  commonili 
state, i£u6ed  potash. 'as  it  is  named,  the  additional  portion  ofi) 
oxygiQOiia  e^u^l  to  'tihis,.  or  thiei  whole  quantity. is  twice  that  in  :i 
theifirst^.ioonfot!mahlev<to  the:  usual  law  of  .proportions,  then  the.  - 
(|uwjtityiof,water  whic]^  wilLhe  obtained  from  the  subversion  of.  » 
iJU-^QOs^osition^ian^.v^hich,  J  according  to  the  common  doctriney-.': 
isjWia>Brx«)aabined  withth^.  alkaii,  wiU  be  16  from  100  of  the.: ; 
^im$d,fitCffyksb'ii*iio^^i  Becthottet  tn&B\ga^d.  iVve  p^uejntity  iftoniilt 
ej^rufi^nt  ^t  Mi  And .  Sitw  li..f  Davy  at  feo\a  \ly\^\'i .  ..^WT5oe«a^\ 


tbedv^icd* I iapplicatibpiiii : And  [4bi8 ■> quAtifj^j'^'iiy  li^tdtl^dM-tki  (tb<^! ^ 
au^Qritgb<>F  BcTzeliufi^as  the*  j)i^cite  fimtloitiotW;  l^ii^^i^ond^'^ 

ErQportion  (of'oxygkL  fteems  to  be^€6tamished>ftSJiacA!'tk]teiil 
iaa(TyioompoiiiidiiaiQOitx)(binatiDBl  witbi^ihei-radtcafl^-tuslwtftU  al^'iil''' 
th6it«roary->conibiliakion'into  which  hydrogen'  ^Im  ^ntiel^j^f  it  i& 
perfectly  just,  what  has  been  asserted ^  that  the  excess  of  oxygep  '  ' 
m  the  broikct  ^of  the' combustion  of  pota^ium'  iu  oxygen  h 
expelled  by  heat.;    And  if  this  oompoiHid  were  catpable  of  bein|(' 
acted  ion  by  hydrogen  (which  can  scarcely  be-  doubted  it  is),  it   ■ 
would  aBioFa  another  perfect  analog  to  oxymuriaticaoid^  as  by 
thi^ action  it  would. be  converted  into  potash,  precisely  as  oxy-  ' 
moxiatici  acidisby  the  same  action  converted  into  muriatic  acid;  ' 
The  facility  with  which  hydrogen  is  admitted  into  the  binary 
compound  j  so  as  to  form  the  ternary  combinatiort,  is  fttill  ^te^attt   \ 
thast  the  facility  witib' which  a  similar  change  is  produced  m  oxy- 
mtiriatic  acid ,  the  -addition  of  water  alone  producing  t;he  effect, '  ^ 
cojteTerting  the  peroxide  of  potassium  into  potash^  and  bberatmg  ' 
of  conree  the  corresponding  excess  of  oxygen.         ;:.:■■:        c! 
Sodium  combines  with  a  larger  quantity  bf  oxygen  tbati'  j)Gitas-- '  ■ 
siuas/does;  amd/ thierefore,  soda  ought  <a;doptiiig  the 'fo^guag^"'*" 
of  the  common  doctrine)  to  contain  a  larger  quantity  of  cotttbined'i 
waitfer,  tiae  water  being  always  proportional  to  a  mttltip]»<)f'th€f  * 
oxy^n  combined  with  the  radical.    The  fact  is  aecordii4gij|i' *^^ 
CQ&iofrmable  to  this,  100  of  fused  soda  ajffibrding  about  ^  (H*^^ 
water.  -  ..■  -  .i=    .  i, .'■:!»  ii». 

Barium,  on  the  contrary,  combines  with  less  oiygei-.  'Sif  Bi^^ 
Davy^  from  indirect  results,  infers,  that  89*7  of  bariUtiacombitiei'-^ 
with  IP'3  of  oxygen.  >In  conformity  to  the  law>  iherfefbr^j'^^ 
barytes  ought  to  afford  less  water,  which  is  accordingly  (he  case;  *^ 
100  of  hydrate  of  baiytes,  as  it  is  named,  affordiiigy  accowlingt^l^- 
the  estimate  of  Berthollet,  9  of  water,  according  to -that  of  *Ben*^  '4 
zelifus  about  10*6.  ■...;"     ji 

The  neutralization  of  acids  and  of  oxides,  by  their 'mutual -^' 
aotion,  I  hare  already  stated,  is  probably  not  merely- the^  result^  ^^ 
of  condMuation,  but  of  subversion  of  composition. '  Th<e  radical '(' 
of  the  acid,  and  the  radical  of  the  base,  are  in*  cooabination  with^ 
theoxygren  whicli  remains  after  the  abstraotion  of  any  portion  elf 
this  element  by  the  formation  of  water.    And  the  proportional   ' 
established  will  be  found  directly  conformable  to  the^  relations  4^ 
these. ^elements.     It  had  been  already  ^shown^  that >» the  reltt^  " 
tiou  of  the-  oxygen  in  the  temaiy  combiaatidn  ie  .that  Whieb'  > 
it  separately  observes  to  the  radical  of  the  acidy  andtjiie  relatioi^';' 
of  diie  radical  of  the  alkaline  baiie  is  that  which  it  aiso^sepahitidly''^ 
observes  tcr  the  radical  of  the  acid.  And  th^  three  demdutsrcfxiiiit'r 
in  simultaneous  combination.     So  far  the  constitutiori'is^'^sMite-^'' 
goufe'to  the  i^ompositiou'  of  the  temaiy: acids-  ai$d!*baisefi,j  with''^ 
this'ffiffereiicey  •  that  ini  these- th^  tt-xVWV*  ^xA^^>j^xf$^*b^^^^'«^^^ 
tiieir  T9sp^ktit6  jpp|)pOrtiom  to  l^e  iaok^V'  'tii » ^3ckfi^^^^'«i»^ 


^  jDr.elllme^nr^Yj^^^^  of      \^9^. 

jiitfiirrihie^pKop[totH»^>tb  u$«iiia(ttc8^'(9r^^ri(i/^^  \mk%'^^imef-' 

combined,  slndrtbeVdft^a^^iof  tf  p6rt$mi^\^6t^r^^(^«H^am^ 

iiliwy  acki;  there  is  ■smplv'^tjie  prbdtttttidtt^iif %^*Sl^^if^fedk^^ 
Oiaiion  ittJMrhich'  the  proportlori  '<>f  oiTy^ri  «*(  th^^WiSftfed^^cff^l:^ 
jflicia aa -inpreased  by  tfiatoftfhe^base^  •'Alia^ift'^'diflfe^^rib^ih^ffi^ 
^ts^foimed  by  the  bitfary  dcid'  teMfllVackt^ibf  «b^%lLti[l^<^^d$^ 
lis  in  tUei^aaQtitrjr  of  o^tygefh  bein^'ft'high^t<^idiMpf6i$ii  ttM^^^W 
.thfe  labhwr-jtHan^iri  thoie^'Crf  tb^-  former',^' S(yitfeat4U'e  ad&{»6<?^ 
abslraolioaiof '  tblbt  portioii '  of '  bxiygen  tt^n^^kli  4b4»  6il^  'iM^^^ 

i;  ^^Thete^isi  le very  -reasdn-  tcx  iiifeFy  that  <«  W<^ '  fe#iikW  afeida,^«ifi 
<jdi0::ieifntoanr  Valine  ba^es^  'wl)ilef  the'dti^jjreldti^n^  b^^ 
:)tte  paidical^flM  ofhjydrog'eft  to'thte  ii«a?*icld><'fe5rfsts,  th^#w4^ 


;iit (eotrfbitiuty:  to  ■  tbem-  fonn<  btiYtfrycottibitfdlidbi^,  a^^ th^^k 

ijexifiti .^ind^  the : imflttetice •  ^df  isindi  acti<([>'fts 'iii- ' t^pjfedSy ^6fti1#tl 

^/lioiik)    ^fas  Hydros^lphuric  ^dd  the  '^tiatl(iity  broi^gieh^ih  Mii&^ 

ItOi ithtt  'hydre^il'  present  is'  four  tittife^'  the' q(uahtithr  or kb*j" "' 

:^lBbi(d«  cohstkiitesf  the  «ortipoMtidh  of  l^^ter.'^  Atld  this  faifelj|^^ 

rtdatioii.  aotmally  •  existiiig', '  indep^tideM  ^  of*  the '  bthfets;'  *  tbiit  >16, 

ifAjlfi^  the:iOKy?gen  in  the' propohiOn' in  which  it'te  piPeBetttj^*te% 

jdii'fthQ'isiilpJaFttirii  and' th^  :hydrc[g^n  a^tis  'Ori;  the  sulphuj^/ 'flfe 

;^clX3rgel»ian&  hydrog«Jl  Mk^ewlBe'  act  oft  eafclli-tjtbtervtind  th'^ 

jdctieiaasi  a^e  in  equilibriaiii^coirstitutift'g  the  *su1{>huric  kc^'.    "MSd 

eto  feU.^besB'.taemary  oonapouiids  at  least;  the' bleni^ht^'nifty^GlsStot 

.<an  1  these  uuifdrm  rdations  ibste^d'  of  saiiyof  iiiGm  being  }il'#tfy 

^ifabe  in*  SDteriBiddiate*  proportions.  'Ih  like  mtirttiet;  ih'tSe?!ttttl&- 

ifwtoad  salfe,  rfie  two  radicals/  that  df  <he  ftoid;  ftiidf*th^t<rf^iSe 

^  fcaWy  will  ^observe  thefr- dae  Telatiofi  iti  pdpdi^icjiii^  'to  tf^€b,  blfeW. 

11.  In/thfe;neutral^ak8  thefn  there  ■«xistB  =  iieHhtfr''«icid  'OGfj'ftlfc^; 

>itod4fceirideooiniiosition  is-  irterely' th*^  th^^iradical^  Bf 

the  base  in  the  one  to  the  radical  of  the  acid  of  this  b^ih^.'^-'lHfe 

decomposition,  for  example,  of  nitrate  of  l^arytes  by  sulphate  of 

potash,  consistS'iri'thfe'  tt^sffirbf  barteih  to  Sulphur  and  oxygen, 

^oi^^iR^fWW  to  i^utfc^^.^  ^n4,QXyg^^-.  Ti^  qua^qtitipsf^ust 

^iJj^SifJ^.^i?'.:^^^®^^^^  9tft«^'»^ai!J4.^nce.fb.e  few  <i{^ic\it^i;i,fi^t 


MMFC  rtjgnrdcd  merely  as  em 


^qR)0fe9ifewtyfIFt^Si^y^je?^rt>,  ,tiSo»p.  fljcidft  bJeinJ^/infenr^tO 

Ij3^[3^^¥^^jqtt8(jHiii[^^a^  of}  these* 'ba4lfl»; 

#ft(§Wi4feu  c,Tfi|^Q,/?ftpj^it^.pfrf8Atij«tttioii,  b<ifcwei/!cr^T.di3pwidsldtb- 

elements  to  each  other^^  and  not  any  direct  action  of  acidi^^Ltid 
^Sm^,fr.h i A-  l^WfgfiTf ftu^ift^.:  pif  ibVjrt»a Jsi  1  A8Qe6san^  ;*ckjsalailal£e  a 
^iy^;^^  p^j^^^,^^^¥eQ(.aaid^^t}>a$^]af  potaslb^  ?i0liifaelcaailfe 

]4>ft^pffojt]^e,^ofpJj^i;^j^  iiiigneatehthaadthat  of 

^poj^^ipn^i  j9,];^{^|(^^^^^Q$^  \*h^%&«ftikin  JiMgeril^ittiitdteifrfih 
^gi^ f^ilf^^ I f>{  tiie-M^^i h  mdi  w^y^ipelyi y  a  jfengBn  cjaatUityiif 
;^^RJ^i;iift l^h^n, jqfl jc^^bgifti^aitji^ i^rin^ic^saFy  :toi laatbrate  ^^gwfeh 
VWmgJ^f^fftJ^  '<iig5E(ie«t(to»s^y  AWHtibwartseiks.-  affinit5ntB»Hdieinfife 
-fefi^{(8py^rfol>  bufcil^i^^Sft  A«.^Qmlripi6g!w«igbte  ofefaolphttbciB 

jEje^ljeF^ft}  c  M^rq^Aon  ^^h^^fis^l  .ftttrapt^  ,ie«tabli4hedyo  Usn^tosi 

dpM5^asbi.t0^,?j^pbtfii^jf^wli.ftoift  t^  ofeWium>tb  fialpfair 

afeingj^tfJWg§?!jthftTi  S^t  fiS^mUi/^^um)  tb.;sulpiftiirjlj;  jFrolh  tile 
dfe^t>  bp)y©v/By  i<^fj'*hft  ^rengjji  >of//^motioiat  -taBeifound^B^ 
fc^aciW.^iQy; ,8rt^9|ii9rt>  jte.  RtteactiQO' icrfripqtasflhiia^^ amstTobe 
iftftfer^iti9,,Jiftj§iq)Qriprjtp,th^^  ^, sulplHJHD;lJaiid  ldf& 

'^^UsoQ^i(4Q^bi0i  4ao^^^itiQn>of(  wbat;a!re;  called  (their) filftliif(& 
««ftJ»P$S»p4#  fWrtibfi  a^r*fed,  ift  QOttfi^WtyitolJBcw*^^ 

.faMf^  f^Wf^'iBjJjfWxf h^i  terparjL  iO<i>flip&i»d!  lof^baf ilnriii  €ru}|d£d^ 
l4^^  l^^i^m^nyj *bft»i  K>ft,  ti«4j  ,iftf  pQtiisai»<»^-  aulpbiry  jand;  bxyten* 
l^^^i^jiV^eHisf  |||)p})r>:i toi jatt .  thjet '  ^<^er^. icae^a  ^ o^  i deoohipoi8M(&ki 
^rtin^'i^^9!iwi)^|fttiQ)n|9k^    iaI)  "v/ ln'Mhsri  -nh  oJ  -.it.'   uii  tn  o>.iu!  j^h 

acid  gas  in  metals  *    On  mmim^M'WS^Mi?iQW%We^ 


i860  DJ^,Miify^0i/ynkfbe\{^  l-jl^f^. 

rf|^Q|tv^M^i|^()if<^tWg  h^f^/lohBfffwAJtkkouiU  --.  cii' ri  }lt>^  >i 

,f,^,'flQ)P#(a^ingi Qiuii^tiolaeMlfga3' ibrbugh  riass  Ambeii  i^nited^i'Sir 

.;]iMiP«yi^f0itfid.)(^ater  to)bl8j3^po6ited^  'Wnichiiie'a8onbesit(y(tlie 

/IKittiPf^  of  ;th0  a0id  on  ihefOicide  of  lead 'aiid' alkali  in  the  giasaui 

; .    \u  passing  it  tkrougbu  i^asS'  tubes  contoiiiiu^  iiion)  igldited^(dle 

.flxpeament  :I  had  performed)^  ^^  much  (more'  water ^ppeto-edi^]'' 

^Wt  this  .be«sepibeapriQeipa)ly  to  the  ''•combifiatroooi'^hydrogsn 

rdiseng^ged  f^oTH  the  munatic  acid  gaft  fay.  th^;  ii^ony^viritk'the 

oxygen  of  the  commoa  air."    Any  one  repeating  thisiexoeft- 

^meat  wiU  at  once  be  satisfied  that  this<  oircumstance  can^&at^e 

•little, or  no  effect  in  producing  the  result;    Th&ifater  dae^'tiet 

•appeaiC  until  the  air  has  been  expelled  from  the  tube  by  i  the 

introduction  of  the  muriatic  acid  gas  ;  it  oontinues  to  in^reaaie 

after  this. when  no  air  can  be  supposed  present ;  and  the'^heile 

i^quantity  of  air  whioh  the  tube  could  cootaiti  wiere  it  ereii>€4j|i^ 

i:wilh>it>  is  inadequate  to  afford  by  its  oxygen  any  sensible  prodii6- 

jkion  of  water  iA  such  an  experiments    The  circumstanceff  and 

*x^sult  of  tl^e  ejeperiment  which  I  have  described,  p.  297,  'oPt4ite 

iieighth.  Y^upie  qf  the  Transactions  of  tibe  Royal  Sbcietyof  Ediil- 

\l1urgh9  iQ  which  the  air  in  the  tube  had  been  previously  espeltod 

by  the  introduction  of  the  gas,  and. that  described,  pi  298;' > in 

>lBrbich  the  air  had  been  withdrawn  from  the  retort  by'previotls 

*«shauiBtion,  altogether  preclude  this  supposition.     But  its  ut(;4r 

:inadequacy  will,  to  any  one  taking  the  trouble  of  repeating  tJife 

experiment,  be  sufficiently  apparent.  ^  ■  "^ 

It  is  stated  that  in  the  action  of  muriatic  acid  gas  on  mets^ld, 

hydrogen,  equal  in  bulk  to  half  the  volume  of  the  gas,  is  prb- 

iduced  ;  and,  therefore,  it  is  added,  if  water  bad  been  generated 

fay  the  action  of  muriatic  acid  g€is  on  metals^  it  must  have  beeh 

the  chlorine,  or  the  metal,   or  both,   that  were   decomposed. 

*'  But  in  au  experiment  of  passing  ohloriiie  gas  over  ignited 

metals,  not  the- slightest  appearance  of  moisture  was  perce^ 

4ible.*'  ^i 

This  argument,  in  common  with  some  others  of  Sir  H.  Davy'fe 

results,  may  apply  with  sufficient  force  to  those  experiments  'i<i 

which  it  is  said,  that  water  was  obtained  equal  or  nearly  s6 

to  the  whole  quantity  of  water,  which,  according  to  the  old 

doctrine,  is  contained  in  muriatic  acid  gas ;  for  it  is  evident  that 

this  water  could  not  have  been  deposited,  and  hydrogen  likewifeb 

evolved.     But  it  does  not  apply  to  my  experiments,  in  which  a 

small  though  very  sensible  portion  of  water  was  obtained  ;  for  in 

such  a  case  hydrogen  gas  will  abo  be  produced,  though  not  to 

tjie  precise  amount  of  half  the  volume.   The  actual  result,  thei^e^ 

,  tore,  in  the  particular  form  of  experiment  employed,  ought  to  ^ 

ascertained,  instead  of  a  general  conclusion  being  reasoned  on^ 

.  V^of^  espa<^aUy  when  eyen  the  general  fact  is  not  so  clearlj/i 

•  .■.  ■    ^ 


./lebtWdisiiedfthdt  ft.  tsa\^he  heltt  as  d^mOfiStfUDteb. ' >i%Wl;b^4N^%I 
result  no  doubt  is  tiiatibydxoged'wittb^  efM>l\^^  ^i]i!^Wli8tIfttL6 

.'.ij^qual'^ vokiELfis > ^ffihydiro^en  and  (ehl^riiie. "  Biit' 'rtifbtl^riAtan^ 
lOJay  bpodr  eodn^btdd^fmUi  the  bxperiitleht  ^bich'-wlU  iiicSd^ 

'.  )tilisb;  tTfaere'  is  qim:  obvious  cimutnstknde  of  <&is-  tiat^ir^'y '  thit  m 

'  tjhis  rabsprption;  of  a  portion  of  the  muriatib  Acid  gstff  "by' the 

,:rDurifete!foriftedv'whenoef,  as- the  entire  quantity  6f  acid  i^^iibt 
^deoomposed^  the  quintity  of  hydrogen  produced  iMMt,  if'  th^ 
iexperiment  be  accurately  performed^  appear  less  thto  half  tlfe 
vofume.    On  tiiis  point,  accordingly  there  has'  been' consideMHe 

•  diversity  erf  result.  Sir  H.  Davy  himself^  at  a  foVmer  peribrf,  in 
eixperim^nts  conducted  with  much  care,  and  having  horeftrienci^ 
rto  tlieory^  found  that  the  quantity  of  hydrogen  evolved  frbfal  the 
ItGfion  of  potassium  and  of  mercury  on  mariatic  acid  gas(  % 

leqnsal.only  to  about  one-third  of  the  original  volume  of  th€l  ffas.* 
When^  therefore,  the  conclusion  is  adopti^d  us  the  grdnml' '6f 

I  argument  that  the  quantity  is  one-half  without  dhy' a:lM'dioh"l!o 
^y  diffictilty  in  the  experiment,  any  source  of  feUaty  attehding 
ity  or  any  opposite,  result  having  been  obtained,  its  irtttfc6tira(iy/6r 
»8il!leaat  its  j^ncertainty,  may  be  faiily  presumed.  I  had  alfeidy 
icib^rved,  in  relation  to  this  point,  that  if  the  wholfe  Watei*  fe^seilr 
4ial.  to  the  acid  is  decomposed  by  the  action  of  the  riletal,  half 
fihe  volume 'of  hydrogen  ought  to  be  obtained,  m^riatici  aidid  giatB 
being,  composed  of  equal  volumes  of  oxymuriati'6  gas'-femd 
hydrogen  gas;  while,  on  the /Other  hand,  if  any  additicmal 'pbftioti 
of  acid  enter  into  union,  besides  that  forming  a  neutral  coinpotlnd, 
the  water  Qf  this  will  be  liberated,  and  of  course  the  full  pif6p6p- 
tion  of  hydrogen  will  not  be  obtained.  I,  therefore,  endeavoured 
to  determine  whether  this  is  the  case  or  not.  Aiid  in  repeatied 
experiments,  in  which  iron  and  zinc  acted  on  muriatic  add  gas, 
the. quantity  of  hydrogen  was  always  less  than  the  half ;  aiidbn 
an  average,  about  12  measures  were  obtained  when  30'meaStir^ 
Jiad  been  consumed.*  It  appears,  therefore,  that  in  experiments 
.attended  with  the  results  I  had  obtained ;  that  is,  when  a  por- 
tion .  of  water  is  obtained  from  the  action  of  metals  on  miirialie 
acid  gas,  and  a  supermuriate  is  formed,  the  quantity  of  hydrogen 
evolved  is  riot  equal  to  half  the  volume  of  the  gas  consumed  ; 
and  hence,  in  reference  to  these  experiments  at  least.  Sir  H» 
Davy's  attempt  to  decompose  chlonne  was  very  unnecessary, 
and  the  want  of  success,  which  it  was  easy  to  anticipate,  affords 
no  argument  whatever. 

Muriate  of  ammonia,  it  is  stated,  is  not  altered  by  being  pass- 
ed through  porcelain  or  glass  tubes  heated  to  reaness ;  but  if 
SBoetals  be  present^  it  affords  similar  results  to  muriatic  acid  gas  ; 
.and  the  water  obtained  is  ascribed  to  the  action  of  the  hydr6gieii!i 
liberated  from  the  acid  and  from  the  ammonia,  orLlVifc-^^NiiRKv^ 

•  Phiiosopbical  Transactions,  1809, \8\0.  ^^v    ^  ^^ 

f  Tnaaaeiioai  ofttc-RoyW  SoclfJiy  of  «teA\ti\WttVi,^xAi^«\\\.^.^W\- 


ikad  ia  t&e-riiB».    la  the  expefuaeotA  of  wlufiU  1  ti3|s« 

Aifin  M  aficoanS  (Edinbtn^  TraiiiwcUors,  vol.  viii.  j^.  301),  X 
Vmiuij  tbnit  expo»ni«  to  &  beat,  not  so  high  an  that  oi  igtutioa,  if^ 
VPt  necessary  to  obtaiu  walvr  from  the  nctioii  of  uielola  oa 
4Hiiriiite  at  amnioma ;  one  mach  more  moderate,  a^d  at  wU^ 
■^  scti«a  on  the  glass  con  be  supposed  to  he  exerted,  is  ^4^ 
cient  i  aud  accordiugly,  not  the  sligb^tit  indicaticui  of  th^  |^^ 

.  AioHig  acted  ou,  oao  be  perceived.  In  obtaiuiug,  fur  exiHcq£, 
-IMt«r  from  a.  mixture  of  tin  iiliogs  ami  munatt;  of  auunomn* 
4ieBted  in  a  retort  by  the  geutle  heat  of  a  amaU  lamp,  the  retojj 
-icaiaiiis  perfectly  uualteied  ia  colour,  transparency,  and  lu&tte^ 
.-.-  These  objections  theu  i  lei^ard  aa  of  uo  force.  At  the  saioe 
■lime  I  do  not  conisider  the  discuasion  as  of  much  iuiportaiii^ 
ifbe  view  which  I  have  now  proposed  of  the  oatuie  otiuuiiat^ 
'^Ctd  does  uot  rest  on  aoy  eM^lusive  proof  of  water  being  obtaiped 
Iftvin  it  but  on  other  grounds.  And  it  is  quite  sufGcient  tha^^^ 
■yields  water  in  the  name  cases  of  chemical  action,  ia  which  aib^ 
^powerful  acids,  aii  the  sulphuric,  nitric,  and  oxalic,  aSiard  tit>j 
'mite  the  flulphmous  and  carbouic  aSbrd  noue.  The  wp^ 
-:tfieoiy  atppljed  to  the  eoDstitutioa  of  the  farmer  w-ill  fall  witB 
■•very  potability  to  be  applied  to  that  of  muriatic  acid;  and 
whatever  superiority  may  ueloug  to  it,  this  will  be  applied  to  botli^ 
the  c^stiuQ,  therei'ore,  deserves  atteutioa  only  on  the  priiu^e 
•4hBt  m  chemical  investigations  it  i^  always  of  importance  fa 
'-sdhere  rigidly  to  the  obfiervation  and  strict  expression,  of  a  fkct 
-whether  it  it  conformable  to  a  prevalent  doctrine  or  QoVJIf 
lAethcF  itsdiaita  of  obvious  explajULtioB.  ox  aot  oa  &DJf  £fH^ 
Wriieil  lav.  In  Humeious  expeximeuts  qa  nuriatic  acid  g^^ 
'  .kmre  alwHjra  obtained  water  in  email  but  very,  senfiible' (j^asurfift^ 
r^Aeie  its  {iroduetioQ,  1  am  satisheii,  cannot  be  account&i3',w 
frooL  aiqF  ^  the  «xtFaaeoiis.  sources  to  which  it  lias  /6mt 
M.  tor^er  it.  And  I  certainly  shall  not  refraia  fiftm. 
niogwhat  I  regard  aa  the  stnct  ex^tfessioa  of  an  e:(tiln|- 
i  Ksolt.  At  the  same,  ^me,  in  the  experiment  at  pr^sfw 
jeferfed  to,  the  formation  of  a  supennuriate  affords  a  pnociiw 

-  «^id^  w  I  bav«  already  stated,  suEELcienUy  accoimta  Tor  jKk 


On  a  new  Acidformed  of  Sulphur  and  Oxygen.* 
By  MM.  Welter  and  Oay-Lussac. 

The  acid,  which  conatitutea  the  subject  of  this  tneowir, 
,  «i  &r  as  the  prt^rtioo  of  its  demeota  ib  coocataed. 


mm  «^ 


a  Kctd. 


IdaIW  by  the  nam«  of  /s^pamifk»0m 
_l  llWsiilphTiTbns  Bcid,  in  or4«f  t)nndinteTtlwtlk« 
%«jg^ii  tfi^n  salphnric  acid,  and more  chEtii'saJpJtiu 

Mjsiiilts  will  take  (fee  name' of  A^e.sii/p/tofcs.  ,3 

«*'HT|iiSsiiIphuBC  apidis  fomiert  whpn  we  pass  suI[^urous  acid 
,  Ay^nto  water,  hoMlhg  peroxide  of "  manganese  iji  suspenstoo. 
fte  combinattoit -tskeB  place'  immediately,  aud  we  obtain  a 
K^teffm  perfectly -nenttal  composed  of  sulphate  and  hypo8«l- 
pftale  Ofmaayanese.  The  lij'posulphate  of  b'drytes  beiug  soluble, 
ifre  decompose  tbe^e  salts  by  barytes,  which  is  added  iusxoesa. 
^'current  of  carbonic  acid  ^a^  is  then  pulsed  through  the  liquid 
iirate  the  RX-ccss  of  ba.iytes,  aild,  by  heating,  to  disengage 
:  acid,  which  retains  iii  sohiticn  a  small  portion  of 
we -obtain  the  hyfosiilphvite  nf  baryte^;.  To  obtain 
tnitef  ire,  it  is  proptr  to  cry f^ tail iie  it,  because  it  may 
',    froui  which  the  pproxidy  of  manpaneae  ia  not 

^y  decomposirii!;  this  «ait  with  sulphuric  acid. -to 

"s^nraticny  we  obtain  Lypostilphin'ic  acid  iii  an  uucura- 

Ifttte..  "      ■. 

_ .  ..'icid  has  no  smell  e 

Jts, taafe  is  dccidcdtv  acid. 


tate  of  a  permancntlv  plnstii' 


^n  when  as  orj  11  cent  rated  as  pqssibfe. 
It  does  not  seem  capable  of  asSirf 


?iii  capat)I 
When  placed  nnBer 
gi^vacuam  of  an  air-pnrap  Ld(jn;2;  with  sulphniic  acid  at  the 
Ifturc  of  5U°,  it  becomes  coiiccntrated  without  being  sen- 
^ized.  Whpn  it  reaches  the  specific  givivirv  ni  1-347, 
! 'to'"be  dfecoraposed;  su![)huro»s  atid  is  evhaled,  aod 
rlSacid  remanis.  When  heated  in  a  very  dihited  slate,  it 
iv^s  but  pure  watur;  but  bv  and  !iy  sLil[ili!irous  acid  is  disen- 
gaged, "and  Eiulj^huric  ackl  produced.  Tin.'  water-bath  is  saJfi- 
^  i-odtice  this  , decomposition.  White  cold,  it  is  not 
'iiJt^-i\d  bv  i:hl.;iine;  concerttratfetfAiilfiC-aeid,  or  the'  redanfphato 
^m:iii.:;Xu -■.  Tt  satnratri^'t&e'diffe^feiit  bases,  aild. fofinQS-3(JB- 
'*l5lti  ^;ih^  wiUi  bLJiytc's,  strOTftian,'liTiIe,'ji)tid«'of!ead,«iid  [ipob^y 
■with  all  tlie  Ijases  It  dissolves  ■zinc  with  the  diseugagenientef 
hydrogen  withotrf'iJCin^TreL.'Om posed— --It -Mbtains  two  propor- 
tions of  sulphur  and  hve  of  oxygen,  and  a  certain  quantity  of 
water  which  appears  esse^i^^.^  existence  when  not  united 
to  a  base.   It  was  by  the  analysis'  of  me  hyposuJphate  of  barytes 

This  salt  tQttmiQPimtti^K^^ti^^/IP^ ■^yf-^^ed  pnsms  termi- 
nated by  a  great  numbec  of  faces.     It  undergoes  do  alteration 

.^i;  ,-!!MVK-«a  i,id7  to  j;.^kI/>'  '-ill  koAaSiivv.:  il,-is*'    in;-  -uT 

*tsrt!'S?!rS£fe«KSff,'Si«sS?«S,^r^'SS4£i 
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sW^pteulplranajiibid^  asdsDf>itB  saltso:^  noilroqoiq  ni  Jon  ei  Y^i:> 

.qiobwiDten^^hn  fbllb^irkij^pqopeTfieBJ&inrlirifi  n^  ni  ion  ssBGQioai 

sckaoBsdilDIieatuiif)  'J  l\   ^'{iirxn^yf  nsvit^  £  edinil  ()[  liirv/  eyota 

3.  It  forms  soluble  salts  with  barytes,  strontian,  liit^W^^ 
nMlir^vifggov-niji'.iJ?  li  oI(f Rfno 70 i>nu  woff  nv/oriyl  ?a  Jl  ^nicgA 

«ioq;l.i)Shi^a^Bii)atl*flmubU^  bnfi  ^bsiobic^noo  eii  nuii£'>ilc|iii03  8^ 


l^i^b  lo  aiidiijqsb  'iQ   kJiocj  jiii  io  g9on£iaii> 
oa  &9fgii^  dlioBsage  iDagt«atodea)aek6  ^|id(^iii0i)mji(^life4£Jh^ 

©rii  lo  iiiobw:ny}\jin  ^uiyd  aji  to    iniiBiairuJoiio  yili  nioiT  suIuy 

^-liii  J-iMii.  ^UitU.f  ')o  <^noii£idqa 

^Qbuiin^QBOi  sldinol-'-'-ao-j  vruilo  ^•jifiv  lo  ijuiiilui|<juj  oifj  ^bjobnl 
id'^tiol  Oil  >'in:j;)>  e)";-'}!*]!]  i>lu,Ljri.»'f!j  t.  i^//<;iijj'  (it  jiowoq  iadl  ^d 

noijuiii  j^rji/ro.fii  ,int;  ;i<By;J;-»M.jrBflir<iett.*lif^'S  fiiiifbiii// 'to  :rn9fli 
lo  iiiib  oi  JjiiJi|»t>  J.;j->i  Jij  ^i  )/n>«[  i»  ^Mj.f)ii!  mils  yd   :  ri'jJbbjuj  9ffl  oi 
aeait  itebdut  Bea8Qh&bIe>4Oik)OBfilUd0:t^bt»/tb^(honAUiYd£^^^Jgh$l^ 
tutte^fflftijbyrtJR j^owri ottodeas  fdisutqeotiQfidfmtTPVeiisyjl)^^'^]^^^- 

.4iveiy^^nQut€di^igiit^iBdscitt^ 

Nor  is  it  to  be  wondered  at ;  for^lQbUfltd»d)e«fto^^iiii^^ft^^ 
rtS9idei^ii6  M  3pmmvSolLl2^9oi^.ibi  md^B  vit^idibjfte^f^mdjtlOe;  a 

xioiiBoarf^ai  Umbtiiiieb'iiieeeliyBkyd£Q^  k^j(^«d<ll^^ 

ly«rbkiUde9BieUv<tbe3n^iiauiiD3«Q^  aftid  pti^Un^fb^lWg^ 

«di4ilMgfR^iii3aaijr9ea^sBfir  MitibkiQ&vto(ff«nAe1x>iin$ij^^ 
^ifiofdic^bla.  I-XkH^^t|  jiOiidu  «io^d:AfeiKcpdjmic^     yib^Avof 
<4Uiib  ^noiaadi^oiq  ^d  b9iii;pOB  sd  bluow  rioiriw  ^jioobv  lo  eas:^ 
39ibibfana»^i9(ao#it3^dNii^biff^  i^  dhbsi[nittMiei97/Qre  l^niirtilMMed 

Jtoaed  nearfy  a  century  ago  $  outXcro  ndl  ».i\o^  YiTOuskW  \\.  \\a.%  heea  eyer  iried.-^r» 
f  Seethe  Minutes  of  the  Evidence  r€i»\jccl\tt5 '&lt«Lm-ViQ«kV%>at^«fe  ^^t\ttv.C««ifc- 

/mauecofibe  House  QJtfidmmmui^A^^^  tfwA  ««».  • 


« ^hf^niifivrUl  jftbt«Ad0aar^krio£/^dtdiiBB<8lMb  tosi^ Jthe ^lacllt' 
^^iil^ii^  %0ite4d0d()M4^fyeh9)aHea;^  tbee)(%de^fb]tqneH«dfb^'4tti 

required  for.^^m»gritonfierfiDlFm^raq  ktatnd^  'A  mmdff!iiaii^y!oyiag^ 

'l^n^^^ii^Bal^siailoatedaMby  gatrtictalafljr  ai^^ithsraiciidfl^e  of  A^lo- 

city  is  not  in  proportion  to<die  atidreaBe^of  •tbe'>poii«9krQfn^Uk* 

^dtcikm^eli^iii^  ^dbimdii  besblMmidf  (ibo.  wltidi  arkn^isiCfUljbcty 

increases  not  in  an  arithitietiical  !pf|i!»p9rtioii^  but  iniproi>orti^j%> 

^i&b^s^^£dn^^J(rf<^loeityi^  m>oth(^q  Words/  foiHia|Le't]i«ifiafni  vdissel 

move  with  10  times  a  given  velocity,  it  requiDe&dOO  fime8|ldie 

,|)(i£(4rejQ#iii  ,iicjUio'ji?i  ,'<-Krri^(\  'hi-'/  ^lUv-.  s;;:.l  --  >\nu))  ll    '. 

Again,  it  is  known  how  ungovernable  a  steam-vessel ik^WJMn 
any  part  of  the  machinevy  ehunis^s  tolie4ei)ih|ped  ;:^tdifias/t^ 
its  complication  is  considered,  and  tM*^vk^l^a,defend^!iite  Upon- 
^that^fxHtkr-  d/ori«,>'idib//dkn^rio£'iiBiaj^isating/  otean^s^rlKelthe 
^^Atftanidibdr  I^aitufio^-^becomesditultiptieii  in  ablatio,  ibqaalitaithe 
distances  of  the  ports  of  departure  or  desij»ajbioii./fllortfiuciy 
^%^ttys)et|le^>«8rase9fta|bf  dociir-^otjretard  a;  venseil^)  gix»gl^eBl$  so> 
propelled-;  to  it^t  bteam,  iil'l^bisdnstajineevcdLiLdesiArBfbu^iit^ 
value  from  the  circumstance  of  its  being  independent  of  the. 
operations  of  winrls  anri  tidps,  -r^^^;A::;.^^^-r^:.^::-^ 

Indeed,  the  propulsion  of  ships  of  any  considerable  magnitude, 
by  that  power,  to  answer  a  profitable  purpose,  seems  no  longer- 
tenable,  even  upon  papert;7and,' ll1>W0ver  tneoretically  ingenious^ 
we  can  only  lament  that  it  is  not  more  practically  useful. 

Th0Nobjektv€)€N\tb^  presenllJaddrelBSvis!  tq.&iigig;e«t^t|^^>employ^ 

ment  of  windmill  saik  as  ifeubfetittitesf  for!  steam,  in  giving  motion 

to  the  paddles  :  by  this  means  a  power,  at  least  equal  to  that  oV 

yMkHAMi^xAsLy  be'-ODtainddj^and  as  t^osei^ailB  ave  atti^ll  times^ 

iJsiifjjable'df'bding'tuTn^^^  tb  the  wind,  toreociT^  itsdrnfttlscy  ^the- 

'adv^t^gas^^df  sailing  against  wind 'and  tide '  will  be  nretaiB^i<ihe« 

^>^^si)i  of >" machinery  very  considerably  lessened,  the  ekpeodkorec: 

'jalldii^^nv<ifiielK^sx)f  luel  saved,  and  the  danger,  in  ocniipariaaiu. 

• -WtSt  bteelriif/rettdered"  aa 'nought  '•  ,  >.- i?-i- *' "•    '^'^'■^■■\u  ■■"    .A  -. 

*■'     Of  H;he  jMradicibility  of  the  mea^ufc^  lictoocive  it  <Maly  necei-.^ 

sary  for  a  persdn'(hii9fvvteverignoranthe  niay  beofthB»me(&as^^ 

" '(itty^cir  Ojf  tn6  lever)jicr>wkne»a  the  Baibo£>a>iMndmiU  intnidtioa.' 

-  t^'be'  convifaced<9  but-  an  atccessionroffoDce  WouM>be>bbtaii)ed 

"bt  the^i^mploytlentrof  tim  power  ld<the  Burpoaeg  of  tna\igattoti^ 

^ '  ^teh,  if  I  am  not^  nistdketiv  w  new  m  piyaiofk^l  m^^fst  thik  ex«* 

cess  of  velocity  which  would  be  acquired  by  progression,  thiuiu 


,  tiefld, 

■K|»a4'*,V<:Io«ty-,. 


■K»a4;*,v<:Io«ty.,.,  ;     ,,     ,,'i    ;/  ,,;    ,(,    ;,,,.."--,  „;f( 

Whelfaer.oc.nijt  this  hypfltliesia  be  ft«u;^de4lon,aj^^^iL<Jatg|n,:y^^ 


)  not  prepaied  to  di^jutfi,  nor  ja  zt  n«c«>&ary  M  n»^  p«rp<»«-t^ 
prove  auai^^dt^i'iUioi)  oi' luptipn, ;  for^  .ai^ithesail^  ot  a . ti',uMl<ni^ 
move.witJi.a  vclucity  p^arfy. equal  to  the  squnves  of  tbe  .yefeoqi^jft 
ofthewiiid,  a  maxiimim  of  otiecl  may  tie  prijilucqcl.pquaiiUjtiift 
eifdpropt^acJ.  ..  !■  M      ,|    .     ,1 1 

.To'  pursue  the  subject,  of  tiie  adcjresii ;,  and  whaick  lehaiiflw, 
mora  by  reference  to  a  power  familiai;  to  ,all,tJiaii.|t:;y:anyim^tii^ 
ujaticat,  demonHttalion  of  mere  speculative  opiiaion,  j^nas^uwfr 
(and  it.  is  upt  too  mutii)  that  one  set  .of  coittoiO"  windmill  .sa^ 
is  equal  to  a,  ^team-B»gii>e  of  20 .  horse  power, ;  consequently,  (^ . 
capable  uf  propellirji^  a  vesat;!  of.  12U  toiis,(aB,tliftt  pqweph^ 
been  found  tq  do)  at  the  average  rate  of  sin  or  sevey  mpUs  p^ 
lipur^  agaiu^  wiud.  sjid  tid(!.  If,  theri^fore, .  one  set  imita^jab-, 
mouie^tujn  equal  to  the  propiJsion  of  a  vBsaelof  inodptale,b}«^ 
dfi^.ttn-ee  sptkt  p'^'^sd  jougitiidinally,  Sfs  t^e  iimiit»,  uf  a  .ship,  qndf 
acting  iiidapeudently  of  cniih  otJier,  witli  .carrpspoodi^ig;  ,wfa^ff5 
■wheela,  Euuat  impart  momenta  equal  to  u  bteamTengiue  ofifiOr; 
h^rae  power,  or  tiie  propulsion  of  a  sUip  .of  vrry  <EJ>p(iid*i);^tiii«|, 
dimensions..  This  ,h  but  ,a  common  inference  .^edticfidi ,Xf^WH 
knowfi.and  VAknowlt^dged', data,., and  >(hich  i>vili,.,l  c^np*^.^ 
render  the  proposition  BeU-evident..i,Bui],.flupposii|g.th€j,n(t)»n%,. 
proposed  tp  he  inadequate  to  the  eiid,  .au|  ^sce^^  o{,  poy^ier  majTilHI) 
obtained,  a^il  will  presently  show,  by  tlie  scit<uti|ic.app^uatinfV' 
of  those  means,  which  would  greatly  ejf-ceed  any. ,«ujp .<rf  ifprqfti 
which  Diighti.be  required.  The  extiowely ;rude  conptn^ctj^i^i^i^ 
the  windmill  saUti  lu  common  use  has  often  aitracted .  the,  f^tli^nn 
tioh  of'nien  of  science;  and  the  only  way  to,  aoCOuiM;.^MiittlJB.t 
species  of  mechanical 'power  reraaining  unimproved  for,ce'i*U!Wftn 
isi  that  a  quantum  of  fbtce  was  probabiy  thereby  iioq,uire(|i  tm^B^, 
dent  tor  the  purpoMS  for  which  it  was  employed*  .Th^.thWit 
power  might,' be  increased,  I  will  cite  thei'gUowing,,on.tiVjf^niflj%TO 
rouB  authorities,  to  prove ;  at  the  aame  time  I  beg  it.'tpbe  imder+i> 
stood,  that  St  is  fai'  from  mv  intentiaQ(althuut;h.thesHhiecl,m^/^ 
almost  demand  it)  to  swell  this  paper,  into  an  essay. on  windipitj, , 
sails,  Ferguson  t  very  ingeniously  suggests,  that  as  Uie  end  of 
tbc  aail  neareBt  the  axis  cannot  move  with  the  some  Telocity 
iiki^'4^!eip^'' bF  fBttiiet'<«adB^  h^e;  ldthcme)i''1il^;'i^^ 

tl|i%i4-tOoagiU)^.W3na>^iiec%>A«m  -f  mrtirr.  nMchtin 

fa^i<b>>--taaM<tbeift4M»WPp()t)diei)4ari^-a>kM»B'li>«:e   ''  ■"" 


t  l-eci.  on  Jtfecb.  y.  SV 


tve  so  much  the  more  power,  M,  Parent,  howi£4¥4^'*'6*^Kft*P' 
»t1ftfe^b^ffe'6P'tllte"Stfrs'  of  it'-wriJdffiiQ  SHiJuia'bS'elHBtitelj'to 
i<«t^i^^tlti!i  gV^itlst'tditf^^ti  !Va^'fHe-vttt^'d'j'k[iak'Stfiiiafflilr#itr 
^i^{)tfdRN^I«j  hfei'sTiUijs;  'VonM  'atfi-fr '  mbl'fe'iitiwtf 'tWn^'daSt 
^&' feiir'tilllt';  fti*6«'fort^  of  tedfelx'<*bMldiJe'gr«4t*)^ttl£ttitliMf'^ 
<Hplftite'feii«iii*he'iklS6;or245'td33'l*.'"  -■■  ■■■i'!/'^'!  '  "f"  ■■■''[;' 
The  same  author  also  considers  which  form  among  tJlH'Wbi^i' 
glii^'dkil^  ttHl'fe^tfJftsfeftdv*ntag^yu*V'-*-'th!itwlilca'^aU.lt^e  ' 
tha'{)iWihbt  drUife'^iutfec^  by'thfe  !eVfer'ijrthe'wirid;tTi'£^Ei'^at^fe' 
■retf'fefeuJt  of  tliia  in^^mfy'■la,.fhattliQ■tTidtKo^'tW'rtrHa^lg^'■■ 
ff(fif 'sWdWd  life  ■hourly  d<Htl>le  its'leiigltt;  'wH^rta's  itfeiMiy  fee' 
lefa^h'ia'iHa6e^to6*ffi¥e  titaea  Ae  Width!*  ■THe'M^Wirtg;' 
I*S^tldi"ftQnStfikcttdn  df  the  Safls  of  a  rvindnlilVa^fea.iii  thisV^dP] 
nftjt  Of  Lisboii,  niferits  notice  frpm'itfe*  bemg,  acCof dto^  tb  tfi^ 

3»iAlbW''orLord'  SottierWIle,  8UperiOT"t6  th6Se;-use'd"hi''Grti^^ 
Htiirtl-'th^it  advantages' are  rfitWflcMfed'liy'liiB'Ibifehi^i!" 
l);^Thaibimfl  part  6f  eRfe  sail  isat'lSi^  Sadof  thS'lefrfel^;  WtlftW' 
a:iife'«iJtiryisista(ic^'nfiky''bG  ove  icortie '  TfriUl  }eis  mim'^f  aj^^/' 
^^'Tfife  dbilsVcdhstrtcted  updn  thiS'iflritt;  ittaybi^btttf«W*^iri'a'; 
DSA^'e^'^nlifei"tii  the'Stayi-sails'tif  W  smp;''kn!!;a^'ibeV  'at^^. 
BWtntd'Uitit^  fhati'tlifcgb'offeoaithohteills,  .fliey  Vpidef'Tt'-iiritiy-j 
c^sfeiity'lo'  tiring 'the  itiiH  sb'freqiiehtly'tothe  wih'J— ^'brac'fic'i''- 
a«fejdfed''^wit#i-    tbhsidyrabie  ■■'   "■■■  ■    ■  .;.^' i   fl  i -■■■ifi 

troiiBi^-'  '  The:aTiirestea  sketch  ' 
■nfln-'fceirliUps,'  bi/hVey  aHettlit 
i(:^'of  ?Cs'lilility*Vaha'-S[t  tUe- ' 
Bito6"tipl«'bf"ite  dtipiidahaity'  ■ 
Qiiiiiitticai-ptlTpos^ii'    ■■■■ 
■t'VRriyJAsill^  Baila  iMayftlsotfe 
nn^fe'W.'  act'  hoifeaWaHy.  ■  A 
sciyHtiflc' "taia' -wiK,'  ^dine  time 
BHitJi,  tedifel  niclwiat'Biittersea;  ■ 
on'tfti6'i>l'itieij)l*,-l' conjecture, 
ofi^hfe'  Witid^tow'^^    61    the 
A6iftlS(l8,'i,iJilIy"that  •&  iiiimber 
of  'libHizftrital  /■8flilfc;''revolFecI 


>,po(,iVp,follwWin«t«kidiia<>nre(pMnn(LFlMpliMlwas,.,Inin.t»iiB*irt!lnid^ 
friend..  "  If  i)v  uiil>  of  a  .1*11111,11111  fiirm  n  cunililetF  clliiuli,  Hbiue  CriiWNena.r. 

i^kh-i«u:i-M»jtJ!!::ttr,«ir[tKUie'Jtn>lh'ciF>lhebriri9iRnriV>>'ii'^''pt^i^~"ttlVrfW(^'' 

embmce  a  siirface,  ur  rnlhM  i.r«enl  CO  (lie  iviiifip  luffra 

iheiNlnil  ■(!ilialt>«ea(i«;ti>iir«ifu*i:eMt{!iibiitilU  )iMiiMMii'««rh'A|n(liw'fi>Al;''Jr'H 
40S1  Ibij.  nil  Iheiii  mi\t  ciunbincil  t  or  >up|>t»in);,  for  iirr[Dneiir,  die  dimensions  or    . 

yer  (or  ilie  riicamfrrence  dttCiiQea  i>j  i(),  xoroY^t™  «\vXi  VM'wwA-vi'iv* *»«■■"'; 
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rectangular^  or  elliptical  sails,  might  net  the  numberiheiflaiaB^SBBttv 
to  Embrace  a  surface  neMlyeq^iial  to.the  present  sails  of  a  ship 
when  set?  Independently  of  those  means,  or  the  improvement 
of  the  cpmmon  rectangular  sail,  a  considerable  accession  of 
force,  I  am  convinced,  ^^rt^/l^^^  91)^^2^  by  an  attention  to  the 
construction  and  more  scientific  application  of  the  paddles 
Aeias5ivs^^,;Tfe^,prespi^t.to 

jnYflgJim.Pfi.§^am^^ 

havenbeen  tned  without,  unfortunately,  any  practical  good  naving 

resulted  froin  them;  it  ip  y^^):ij[^yi(Jei^tj  tJI^  much  remains  to  be 
done/    From  the  circumstance  of  half  the  wheel  only  being  sub- 
meMi^df^v.^y*one^tiBtte.  during  its  action,  it  follows  4til£t  the 
\^iiii'flap8tj  oJ)po8e  ft  a? eiy>  poA«id€rai}te  \ s^isl^-noe/  tio-  (ife  rAtg^cjy, 
igotitor;  jfkhee^ot/Jfwlw'brma^y  bel«vpye^fi^ily,ci)»<c#ii\r^4|yi^^^r 
itisrbnil'wii/th^t  it  perft)ff»^  i^^b^  99^ . f^erf3ige,M,v§Y9)^ii(^m$^f 
miaoitkwlli&fthc^^bsi:  intalt^W^.i^dysfttftg^q^ipuW  t^y^aii^e^f 
<feidditk'«iqDWdtes-be  biv8){ugh|iit;0,|^'^^|f^iqn^l6r.§ij?^^^  tfet 

retarding  force  of  the  air,  similar  to  the  oars  of  aboat|(\K}^^)ar^ 
fidld^a/Be^fealherfe^  whert»th^ir:iedffe$,4iJk>P^(3^^  ^ppp^4jl^ii^e 
vrM  during:  ^the  interval  cif,iW^trofcefii;//  Aftjiiiy  pY!ei^e?](llipr95>(jn> 
•sitibfl  58^D^p|)ly  another  power  to  the  amcl^iipfery  in^u^ft,;  I  3*^^ 
tCQsK  to>fiKperience  moi-e  matured  to  Suggest, 5^  iifenpl^dsr  fyx  illi^^ 
dafedbinjtfee'ipeohaiiical  propulsipn  iQf  y^^^^fa  hf^te.9^i?^.Wcitl|^tx^ 
vfiaeJj.iA:  ifeyf  .of  the  advantages  which  .thi|3l(pla?i,  .if,,adop^qd, 
TV0]iId'|)dssbs3;  over .  steani,  have  beea. .  ^Irea^y  4!^taileji  ;i  }t{i(9^4S> 
\fflfuld»ycb$esa{  .a«  great -a  superiority  oWt/jth^iprWlrt-w^Q^Pj^fe 
navigation  must  be  equally  evident,;  for-,:  3v]pi,ijet:it  wwW  s)?|^i?t> 
vofli  bteam.the  lingular-  ad^i^antage  of; gailin^;  against. iwji^tpr 
tidqifiiifliereby.-tiavigatioiiVinjay.be  rendered  eOBap^rati?fftly,f^ftfi 
tjleieimphcfijbyxjf  the  metho^  proposed:  w^^^Ii^^ff^^cl^rnitiiv^t^t^H^ 
jteefl^Mft^  vtp  both*'  MastSi^-saiU,  rope^Sy;  sp4r^,  ^J^CltMfPW  Wfe 
ia«aawidittrdble:  share  of Tth/e>  surtij  totftl.of/^  V^^^prfl.ppgt  ;/(aip,4z<fti 
a  maritime  naiioaj  ithey  b^cofiOje.  of  nfiftion^l  amppijIapL^f^  ^JI|HH^ 
dOTTdlifrciB(iibheigOtiS0Urce'$w.  n.-iij;?.!  ••..■•.iMy  j;  /imuh.di  ■)'Ai[  nl 
*oWhatj'thp>la«*hOr  «f!Ww«(«lkbwte(t(>)th^.Ij^^^^  ji^(,^t  Jl^ft^  ^^|^ 
lolqjtnpc^katoh'^d  (Hfil iia^.[.xi^)|dyw>0pxbiod^e(i,(tt!l^s§,iv^^ 

JO  fibiu A  ill ^icmib  dun  ^\{mi  -fAjni'Mium  i.oJiA     ,l)r»l)fn;<./t  f^^uoloi> 
*y'  

offrieilon." 


«»adtd^it6iist8(digriit>chrlll  botfaedtEfcemed^oj^tlii^tuideservvp^ 

^o    noi<^80OOf;   f^>kffii^f)i><rK>')   r,  ^I'liy^.  •ir.\\r^ui'1i  vt    fif)mrno3  'oift,  1o 
9xft  ot  nuitiijitrj  nri  yd  ^fiiWij^jj^^-^jfj'"'  J<  '>!'i/fff  >  /if?i  I  ^-vjiol 

■jiniYfin  boi>X!  |j;')n;;f/fa  virt;  ,  .'rvt)::i,!;i(i;i(|i  .';• ;  iii-i ;/  f)-,)i-i.t  ii'ivd^jvna 
-cfij«;iL*fri')d  vlfio  f  )or[7/  Milt 'II-mj"!-    ->-Mif;i-'rif.j    ::•»  -hIi  inu-r-f     .ufofj 

Tt^*^*^  «^n*y«Ui|te^fttdli' whidhyoil  ^eqae8t>#4^  r^ectiiig/ 
)^^^ifi^%^  (ti  btt^pdiiltlftgy  '^d (tif yf^'ti^ghould' be  >6qiklly  ^esnua 

oiW'^iffi  •ipi^atfcr:jfibtA  wfred''itfite^WitH»oiiv'il?iSHlde5*itiitb  6fiarf 
tWav,^  afld'fgivieS(tK*tjf  Attid  dliat^^eabk^  eofeuvs.  /f'Jtjisciteeaadttig 
gtim  tbi-  dk!^k'skafd^g/li;tidm^the>6tteei  warf*  as^tfai^idotpmod  kosl 
mlk^tf 'WithJtt^littt^  blatjfc ^virtioutevwobtaittiM^'aipmilefitdloaBb 
^l!Wh^\^^  c^P  &ld"{h  tlw^irtitixDumtitiatfe  solkibn  haS  a/vnatttpalf 
<Jte]^ftioh4d|)fe:b<»)  piirpli^. ' '  N0t<inkf"tiii-gives)  it;^tfaat)apdl6iavf 
ttel;lte^fibA*matldti^idt?h'ge!fe^^^  ^ViUi -steo^  a(n*^mdiqpehrbrair 
<fl*rth(Ef4fe(tth^^ha^^'feMtid shadoof 'C'olbWfi*  ^-  f>.inii  (ioijf;-:>r/Ra 


iflfxtdf ^aii  ^fiiftftitf fqtmmily*  v^ith» ' %\i^ < sK^attlon ^ofl - sdUli bbiM«itajf 
^tft^te  a1tei^-!>«ag<fe]te;dd^^folrsd«l«'dajrd:^t^  '^iMirin.-ia  /? 

In  like  manner,  a  dilute  solution  of  >gdid^i](u;xbd'^idii9iB«Teiiil> 
4kAYij  i^tk,^%iM  §tl^]pitfi^^d>%)^i|^ii>^tf6^0  ofiliodayifund^es 
^t^f e^'^f^tti^^^t'tl^  ^bd Wid^^bf^^ldy:-  ^hikh  bedoted4)qa)phf 
when  exposed  to  the  requisite  dcjgree  of  heat. 

ejrfiBbiii^dtbe.MTWipipkn^jwwj^iW^y^ 

colourrs  founded.    After  numerous  trials  with  different  kmaa  or 

-^  "gaud's vxWfc 
io  the  Emperor  9CRiuilm. 


S63  Lc  Mnislre's  MetMiii(^taukiitg'hJin»  Purple  Colou 
&i^  tlm(Ie,v;uid  thtttthtf  itBDt«  oomtntnU&i  the-iebliikik 
dlHtnin»:  Wosthe  uetfr^r  did  the-  sllsde  4p|)rtmtib1M>  liiirjd) 
The  oxide  of  gold  thus  precipitated  wiUi  tbft^ftitliBi* 
wvth  \he>n  in  diU^rent  tnoiiuem,  acccording^  ad'  the'  6^bl 
mo(e  er  less  diluted  witli  water.     When  the  Bblplraieurf 

isdii4soli'(;d  ill  a ^r«iat dealof  water,  theptcci^ate'Cif| 
ahnnina  beconjBa'bhnsh,  and' soinetioi«8  Klsei»ed,  wht 
ahdwhen  exposed  to  the  fire,  produces  only*  ■violet  cdl 
on  the  other  hnnd,  we  dissolve  olum  in  aslittlfewfi'ter^s'] 
the  auvotilumiuous  precipitate  is  yellowish,  and  become 
when  idxpusKcl  to  the  action  of  heat.  I  found  in  thti  <s. 
these  experiments,  that  sniph&te  of  barytes,  whenmii 
the  ahiiniiia,  gave  it  a  hosy,  andirrcrensed  theltabtn 
colour.    Ill  ooneeqiience,  Hinaliy adoptedtheft^lowing'j 

i  One  part  of  diy  muriate  of  ahimina,  Ane  part  of  bu! 
magnesia,  i'our  parts  of  muriate  of  barytes,  and  five  parti 
bonatf  "f  soda,  are  each  pulveriied  separately,  ihe'] 
salts  are  iiiixed  ii>  a  glaBS  mortar,  and  a  littfe  vi'steris 
nierelv  enough  to  moisten  the  mixture.  Then  a  dlluteij 
of  goii  is  addted  by  little  and  Utile,  ponndin^  the' matte 
time  in  the  mottaf,  till  the  n-hole  has  acquiied  a  light' 
yellow  tint,  aiid  ithe  consistencG  of  cream.  The  pOoi 
continued  a  lung  time  to  produce  tiie  decomposiiiou'bf  I 
with  as  mUowaieres  possible.  When  no  more  effervfisi 
perceptible,  aiid  when  the  salt*  cease  to  creak  nnder  thi 
a  suffuaBOtcquBntLty  of  water  is  to  be  added  fw  the^O 
solution  of 'the  salts.  Thia  tedious  process  is  esacutial 
the  oxide  of  gold  vvith  the  earths,  and  the  whole  succesi 
operafioQi  (woicli'  is  pretty  capricious)  depends  upon  ii 

JirecipitataAiB'.  tO'  be  left  for  24  hour^  in  the  mortar,  sti 
rom  time  to  time  with  a  glass  rod.  It  is  then  to  be  poui 
a  saucer,  or  other  similar  vessel,  and  left  fill  the  powder  su 
The  supernatant  hquid  is  then  drau-n  off  with  a  svphou 
deposit  IS  then  dried  in  the  shade  without  washin-r'it. 

The  specimen  (a),  which  accompanies  tliis  letter,  was  d 
this  way.     I  have  employed  it  in  painting  the  draperies  o 

.my  nr-ecipitatfe,  when  dried,  is  yellowiah-white.  Tiw! 
in  vvhic.-]  It  IS  to  be  baked  ought  to  be  red-hot.  The  po* 
put  uuoii  a  silver  or  porcelain  pialc,  of  the  thickness  of 
twoI,6e*;  and  it  must  be  withdrawn  from  the  fire  the' i 
thttt  It  acquires  its  purple  colour.  If  it  be  left  too  long  ^ 
toJxa^  It  acquires  a  tuige  of  violet.  This  ia  ocrasionfetf 
wnichntstiil  contains;  for  after  it  has  bceJi  washed,  J 
■rediliot  Without  losuig  any  of  its  colour,  which- i 
SreatcT  Iffstre.  These  trials  were  Tnade  dit  ii 
ana  are  certainly  stisceptible  of  being  improved,  bi 
_^nh' mom- caPfr  1.116  pt(*p<«imaQ?%:jSi^-^ttih'*Hbi 


rience  )iaf^iQ]^oi^ii(it)j^a{i|ji2yiU)aiUin$etD  ft^haUillifti^MtoaiQnBiiiducfli 

^  J  j  b^fVf^iip^  y^MrltaUempted  to>Qbtdiorfi'i€ok)W;<)fi^|te8tenttiAfciiliiy 
^iiflf^r^^ing,thf)ipro^i^ion/6f  goldti;//  Hhoi^adi^ilacqRilrtB  mors 
fj^if^^jjvicd&t  e^%M;t>a0omeci  d0apery;<a3.>fl]ay:b«  s^emibthe^vplocMh 
ni9m(i^))  «Mhicb£pay^b«  leflftpk^yjed^wiilb  ad}»iuQrt:lig^im>milnting>ihe 
s^dep^^  JiLgeii.Qra^th)$<vio]et?^uf!jple  tintaare  veiy^asAjrobtauied^ 
atijitbe.^^artte.tonk^ii  ;tbf!m  ;  but  itiA  vbry^iffiouHtoihavciJtbe 
tmi^ipurple  of  4ih0k  &pec!LaieQi«(d[)  -by  .aay:  otbep^  prooesd Kliaa  ihti 
Qfte-^wnicb  Lhiay«  dfipcribed.    .     '  ,i   ..  »?..■■.:'■       i/' 

.J  ;]F/pripii  .painl;itig,  iim  colour  must:  be  c{|arefiiliy"inibb>^  wiAiii 
ii9^tvii:e  Q^  d^ybig  qiland  vami^b.  Tbe  paifiti»g  is,taibet*1bcgaiy 
by ^  ttbin  traa8|»j?enti  coat*.  A.  seooffid  coat  i^'  suffioiolt  to,  gihre 
ifciailitb^.iiustce  of  whi^eliit  ia  ausceptibl^-r^a  lustiiewbichji8e<}iiLal 
tO)  ( tbe .  ordinary  i  qQebLaeal  kke«  The  . vodier^ooatB  •  (i^^  dea^nay 
qi^l)tito.ba.frepared«vijth,roug^  t6rc%  de  Sienoa.- i '.-  )«>    ■  im.^I 

l[J)'bi^.  uuali^esrable'  qolour  is  particularly  ,ua«fiA  •ififi(mimatiu»' 
Pf^^ipgy  and  limy  bett$edin«itead  o£cochineallakea;ii^>oanialioiisu 
AfP^ip^ture  of  it  ivitb:  tjermiiioOiigtViea^beatttifak  tinDs;;uandiligli)i^ 
T^JlMc)if:grc(duaUy  destroys  the  li^t  shftds^  Qfearminflp  hBs«iu>i 
e^ectiiwbatever :  upon  gold  purple^i  whiek  is  capiib]^  offesistiit^/ 
bojIdj^jihiStaxjtiQuot.fire.aad  ofligb^        .,  .         .       u  ■■  •   .,  <  .»0;s.  i 

..  A  detailed  memoir  of  these.  experiiSQie&tS:  i^aa  ppeaentisd  iiB>  ]  81S/ 
to  ,tbe.  Acfidemy  of  Soiencea  of,  Tuiiin,  and.  it  aabbeeiii  oix^evedf 
to^rbe.priAted'in  tbeilas^i  volunie'of  it^oolleetionof.iD^moinffuhii^  j; 

.,A(MpeptyiSii:,  the  assurance  of, the  mosA  distinguished teonsidel^ 
atipu'with  wbu^h  I  hiaye  tbehonour.tobe^i&iiry.     -  '    i  .  ^^  -c  <i>t 

<,,,  r  Yoiur.vekry  humble > and 'Obedient! searvantyt'i'i  »«!(> 

■♦s  ;_:,;■■ -,:  ..    t/he  Coul^TiBdE^  J\tAipairt»Bj)-n) 

^. J,;    :.     .1;   ■.     ■  ■'      •■    .'  .i|»  .      :  •• .     •    .    i   i!j   '11     if   ;»i'»it 

■  '          ■   i|  I  ill  III'    I'     i  inn  IliM  riiil     il  'SaEES     '                        :  r  •[)  ti/-.   H    . 

.    ..'                                  i     .;  .  .;..■..•;..  1 1..  :r-.'jn "     i^'l 

■       I  .(■    ■    :   ■  .li  ,!.        .;•.    ■   '      .!••.>     '     ii|   -I    i'-^-"'!  .;li 

'.!    li:--  '  '  .:  Article  VIII.- ■  -        ■:•/.li^•:  ■.;-•.■■!  i 

4Sowe  Observatiom  on  the  Action  of  Nitric  Acid  on  LiMc  im*l 
Uric'  A4:id,  in^  Replif^  tolM.  Yaugmliv.  .  By  Wi  9joi3Mj  \  MJl). 
F.RfcSi.$ic.,iv       ■■■  •'    '«  ■:  "'■"  ••• 

......  .   ■   •       ■,  '■       ..     .''"•■. ■■  '!»,'    •■.'il  <i'i     iM'.-i 

XjP:^4Rj^s  of  twelve  jaaontbaago^il  waaJnibrmed  Ibbat  M^' V&Vr^'  > 
qq^liabad  been  repeating  my  expecimentSiOa  Utbictrapid,  aadiJ 
had>notib^a  able. ta.suicceed  ia. forming l^urpumis^^  SiAdetU 
th^^  tiiKjie.  I  h^ve  beeii  waiting  with  aom^  degreei.of  irapatiefxetti.H. 
toi;iei^/s,  liyW.^bis  /QisIpWati^d  cbei^iat.:had'|x>iiBiay  Qnitbe>«ukjeAt.>(J 
A(||l^gtl^  £^^notjiciS:baj9^ appeared  in^tbl$ila8t>i|u«iber,of)l|fee£toiyt^')X} 
InjBj^jt^ti^p  Jpvu^^f,^^  qayr,jpuFpQse!b«e%»to«e]j4yj^  ,  .li^a 

4H  $h(9fftri^tilBh^«ft|v.Yftuqui»}ift,^B^ 


SOB  Le  Maistre's  Meihdaqf^inf^kifi'g^'ijlnk  Purple  Colour  {^iM 

flBmiiiaai Wa8^tb& m^fahr^F did tihe<Bhade «pi)iidabbi'lf&tittrp}dl  )')n jit 
The  oxide  of  "gold  thus  precipitated  with  thtt"^aiithBV^<'ftift{tt€g 
^ptiuihem  itt;  diffilreiit  'inaimerB^  'accorditig!  tt^'  th6<  ^6l\iti6^  kre 
mofe  eriIe^»diliktedwiiU  waber.  Wheh'thelsiilphfal^iCFf-tailitfiiiitt! 
is>di^oli^^d  i  in  a  -grelat.  deal  of  water,  the  preclpkate  -of  g6ld'  letiiltf 
alumiaet  >be<^ome«i'<b)i]iafhy  ai^^soinfetlioied  Ycls^'¥ed,  wh^A^iri^^ 
ILiMl:whel»  exposed  to  the  firfe,  produces  only  a'\io(iet  cdloirrv'''*li^ 
mi  the  other  band,  we  dissolve  alum  in  as'little  water  elsposSllbllei' 
the  auroaluminous  precipitate  is  yellowisli,  and  T^ecomeid  bUrJjftl 
when  exposed  to  the  action  of  heat.  I  found  in  thd  cmir^e  *bf 
ihebe'eipeHmentiy  that  sdphate  of  baryte^,  wbenmi^ed'^lth 
the.  aJiuniiia,  gave  it  a  \yfSAy,  and  inctettsed  the  Jufetre  '<rf*<3ife* 
ooiour.*   In  consequence,  I  finally  adopted  the  ft>Ho\^4iig'pfocj*«s^ if 

i,  One  part  of  dry  muriate  of  alumina,  An^  part  of  sulphat^'dP 
*iaij5iiesiaj»four  parts  of  muriate  of  barytes,  and  five  parts  of  iJaN'' 
bonate  of  soda,  are  each  pulverized  separately.    Ihe  poutlikfd^ 
sftlte' are  mined  in  a  glaeis  mortar,  and  a.  little  w*ater  i^  adtlid, 
merely  enough  to  irioisten  the  mixture.    Then  a  dilated  solaWWll 
<^:goJd'  is:  added  by  littfe=and  little,  poanding  the  matter  dli'*€h^^ 
time  in'  the:  mortal^,  till  the  wholfe  hafe  acquired  a  hght'  sufcft'Aj?? 
yelldw  tint,  airid  .the  consifetencb  of  CFeam.    The  pouridiiig'ft^ 
continued  a  long  time  to  produce  the  decomposition"  of  th^  's^Jlt^^ 
i*ith  lis  little  water ^is  possible.    When  no  more  effer vescferit^  is 
pbrceptible,  aiid  when  the  salts  cease  to  creak  under  th6  pe^ile^;* 
a  sufl&oient  quantity  of  water  is  to  be  added  for  the  c6mplet6'^ 
solution  of  ^  the  salts.    This  tedious  process  is  essential  to  tiinte 
the  oxide  of  gold  with  the  earths,  and  the  Whole  success  of 'thy*' 
operation'  (.whicli'  is  pretty  capricious)  depends  upon  it.     The 
precipitate  18"  to  be  left  for  24  hours  in  the  mortar,  stirring  it 
from  time  to  time  with  a  glass  red.     It  is  then  to  be  poured  into 
a  saucer,  or  other  similar  Tessei,  and  left  till  the  powder  subsides. 
The  supernatant  liquid  is  then  drawn  off  with  a  syphon.     The 
deposit  is  then  dried  in  the  shade  without  washing  it. 

The  specimen  (a),  whicli  accompanies  this  letter,  was  made  in 
this  way.  I  have  employed  it  in  painting  the  draperies  of  small 
pi€ture$.   .  .  .V. 

.Ofhe  precipiftate,  when  dried,  is  yellowish*white.     Th<»  mufSe 
in  which  it  is  to  be  baked  ought  to  be  red-hot.     The  powder  is 
put  upon  a  silver  or  porcelain  plale,  of  the  thickness  of  one  or 
twa  liheS';  and  it  must  be  withdrawn  from  the  fire  the  infet^rft 
that  it  acquires  its  purple  colour.     If  it  be  left  too  long  expd^td**' 
to  beat,  it  acquires  a  taige  of  violet.    This  is  pccasion'ed'by  th^  ■' 
sakft' which' it  fetill'  contains ;  for  Rafter  it  has  been  washed;^  if  hfijty*^ ' 
beikftpbredUiot  withoiit  lo^iilg  any  of  its  colour,  which  Indte^*  •  ^ 
acbxm*b  g!i«eiaterlii«tre.-'  These  trials  were  made  on  a'  terhdlf'^ 


l^ibsgb' itbils'  l»k^  'a]^e?c^^ 


rience  Ji^f)  i^^o^itb^i^iiiyiUiaiUinietD  ftihaU-i^^cfctaaionaiiidncfli 

1^i^f}f^r^s3(9ing,thf)ipro^i^on/6f  goidtii^  Hhe/^tt^ilacquirM  mora 
f^.$)ii^i;«ipl&t  8^  Jit;t>i^Qme€i  deeper^.^asisiiay ib«:89en(ill'the;«plo(M»- 
BQ(^  j(l^))  filhicbn](ay^,b«  )e<Apk)yied'Wiilb  adt^favtag^im>milnting>ikhe 
s^de^i  .IiLgea^9*ai^thBiyio]et«^urjple  tintaarevei^yQasUjroblainBd^ 
aijj,tbe. earths  JW'nk$h. itlifim  ;  h\kt  itiiA-vBry difficult  .toihavcijtbe 
tn^. purple  of  iii^  &peamQnu(a)  by  ,aay  other  pooesAKiiaa  ihb 
oqe-jWflicb  L.bjay*  deecribed.  ..  ■.,■,.    ..«.     m. ."■■;/.     ■:\f* 

fhJVQripH  |iainl;ing',  tjn^  colour  must'be  ccirefidiy^  irub}>Qd-wiAiii 
n^t\]u:e  o.ii.diiying  oil  and  vami^b.  Ibe  paniting  is  to>liai>1bcgady 
by  jk,^tbi(i  trans^yaifenti  coaU  A.  secio^li  coat  is-  suffioiolt  to.  gii?e 
it  ^itbe  lustre  of  vyhiiebit  ia  au9ceptible-rr*a  lusttoewbicbjise^ilLal 
tOirtbe  ordinary; iCoebineal  Jiake*  The  vnderiOoatB  (i^f  ii»5o»f)i 
<mgl)tito.be,^repared  wijthrrougb  terc^  de  Sienoa. ■    •  -.  «•»    •  ;t,,,r{ 

i[J)'b|a:  uu^IiiexablQ'  qoJLour  is  particularly  ,ua«fujl  inD.animateuw^ 
P^^i^ipgy  and  ruay  be  tf$ed  instead  of,cioohi]ieallakeaia>oanialianBii> 

A.p^ip^ture  p£  it  ^itb  iTjeFmilioQigiViea^beautifol  tinl)s;;i,andiIigbV 
T^^lMQ)if;grQdufiUy;destr;Oy$  tn^  U^t  sbwtea  ofcarminflit  hastnai 
effect,  >iv,batever;upoa'gQkl  purple^t  whieli  is  aixpMe  offesistiitg/ 
bcHbbvthiqraction  ot.fi^re.aadofligbt..  .-.  ■-  •         •'      n  >  ^  «; ''Mt.fi:.' : 

.A  detailed  memoir. of. these. experifi»9fi4»  i^^^as  piYeflentisdiiB>]81S/ 
to, the,  Academy  iOfiScienoes  of  Tu^in^  and.  it  aabbeeiiior^evedf 
tOi,  rbe , printed  in  ,tbe  \l^^  yolunie ^  of  it^. collection  of  m^moiniuji 1 1 k  is 

..A^^eptyiSiiT}  the  assurance  of. the  most  distiiiguisbkl teonsidst^ 
atipn. with  wbioh  I  li»ye  the. honour. toibc!,.  Sir,  ,.,.  i.  -i-.o  »»U 
)  Yo^TiVory  humble  and  obedientisearvanty^!'   tnv,) 

..    The  Co-ui^TiBfiiMLAWffmBj'nit 

'    ■   I    I  '  ■  * 

..:-■-■  ■!  I  ill  III'  I'  i  inn    liiM  riiii  ii  gBs  ■  '  i--i<o^'  .n 

...  •  .     ,  .;  .     .  -  '.■..■■•;•,»  I..'.  r:V|i«--     ill  1 

.!-■.■..:      .<!  ,!.         :  ;       •         :•  '•..     '  ■ ;:  I   - 1    i''--  '<|jb 

;-•'-'  -Article  VIIL- ■  -     ■■   ■*'■'*"  ■•:"-=?• 

4Sowe  Observations  on  the  Action  of  Nitric  Acid  on  Lithie^  af^*[ 
UfioAcid,  in  Reply^tolM.Vaugmlin.  .  By  W*  Pfou<v|MJltt. 


'lit 


^'^  ■•.. 


F 


.:     I{l(^ 


.    ■ .  ■     I  ■  ( . .  ■      ■  -       ■  ■■  .■  1 1  /■     •     !  ■  I   » j «.; 

^F\s:4Rj^s  of  twelfveiQ&ontbsago^il  wasjnibrmqd  ibhat  Mv.Va«w/  \ 
qilcliA  b&d  been  repeating  my  experiments  iioa  Utbictiapid,  andilj 
hadinotib^n  able, ta.suicceed  in. .forming: furpum>ai^  SiAcieo.i 
th^^  t;inji.e.  I  have  beeii. waiting  with  som^  degreejiof  iinpatieneiiH<i 
toi'^jSv.iyW.^bis  celpbrati^d  chemist,  had <|x>iiBi^y  Qnithia>subJ6At«)J 
A^il^H^gtb  i^notjicebasic^ppexired  in.1^ieilastaiu«ibQr,of)l|fee  J^yi^'i^^ 
Insj^ijt^tvpp Jpwnf^^fi^O'JWfbi^^     q01T,»uF||Os^lbfi%ft5^t^«K^w  .X^ns*^ 


^jitoneoiifiiUDgrefisibni  ai  lHAino^  repkatiMf.oBihf^iiteli¥-»^wi^f6^ 

«riibj)s]Ct>iTefid  fat/diei'Royal  Soeiefkyvjb^lbtfe  IJihfild'i«i^ii^i|»fliiv«( 

^^  iBrugniAtiUi;  differs  taltogettier '  id  its  •  ^dopi^.Hfos^'if rdn/the  ^m^ 
puric  acid— a  substance  which  M.  Brugnatelli  had  never ^fj^i^^ 
to  exist,  as  any  ^n^  ]ff>5^Y^i^nvkte&  KitngQlfiaAQjlinngpg  to  consult 

his  observations.  What  I  consider  as  the  erythric  acid  of 
M.  Brugnatelli  may  be  thus  formed  :  Dissolve  pure  lithic  acid  in 
a  slight  excess  of  nitric  abiil :  ^vapovftte  the  solution  slowly,  and 
put  it  by  to  crystaUize  in  a  warm  place.  Transparent  colourless 
crystals  will  be  speedily '  fonned,  having  all  the  properties 
ascribed  to  them  by  M.  Brugnatelli.  These  crystals  are.. also 
€oirmed  when  purpuric  aciiJ  oi^  purpurate  of  aAitiohia  ik  di^|vOT 
"M'Tiitric  aoid,  and  treated  iii  a  similar  tAann^V.'  1  ain  ncft  hhite 
satisfied  with  respect  to  their  bompositibn/Atrt^af^preicfnt'Pxon- 
sider  them  to  be  a  quadruple  salt,  formed  by  the  union  of  super* 
nitrate  and  superpurpurate  of  ammpnia  ;  9rthjey  may  be  a  simple 
compound  of  nitric  and  purpuric  aCid.  This  salt  I  had  very 
ifrequently  formed,  but  had  not  attended  ittu<ih  to  its  proFpfefriies. 
iljhadialso  retjogniued  the  formation  bfanotih^er  principle  ^^^h 
W9A  probably  the  same-  as-  that  described  by  M.  -  VaifqUdifl. 
flPhia  latter,  however,  I  had  not  examined  at^all."  I  allow,  ^^t^ 
ifore>  to  M*  Brugnatelli,  and  especially  to  M.' VcluqudUn,  th^'iA^^Ht 
Hof  'having  discovered  and  described  the  principles  respect^vefy 
k)laimted -by  them ;  reserving  only  to  myself  the  discovery "ot 
jinrpiiTic  acid — aprinciple  diftering  distinctly  from  both  theoth^, 
ithe  curious  and  interesting  properties  of  which  ab^iorbed  my  whote 
attention,-  and  prevented  me  from  extending  my  researched 
&itther  lat  that.  time.  I  intended  indeed  to  extend  the  invit- 
Jtigatiom  further  at  some  future  time,  and  have  in  fact  dbiie'fi^; 
hut  not  being  quite  satisfied  on  some  points>  I  shall  not  ^ntdr 
oipan  die snbjcct  at  present.  '■'" 

I.  si.  am  sorry  M.  Vauquelin  has  gone  so  far  as  to  deny  th^ 
existence  of  purpuric  acid.  To  convince  him  of  his  error;'! 
thought  the  shortest  way  would  be  to  give  him  an  opportunity  0f 
seeing  the  substance  and  of  examining  its  properties.  Accotf^ 
ingly  I  arailed  myself  ^  few  days  ago  of  an  opportunity  of  tfanii^ 
mitting'  to  him  a  small  quantity  of  purpuric  acid,  purpurkte' ttf 
ammonia,  and  pure  lithic  acid.  * 

In  conclusion  I  may  Remark  that  I  attribute  M.  VauquelinllB 
i^^ant: of  success  to  his  Operating  upon  an  impure  lithic  acid,  'fit 
is -difficult  to  obtain  purpuric  acid  from  the  lithic  acid  constttu^ 

:.:,..    :■■:■-  ■  ■  •  '      ^^  -'V 

*^J  V^T^j  ^ay^er  lit!  purpuric  acid  ivas  read  at  tfie  Royal  Society,  June  11»   loui* 

JVtotrikwlatlQ^  tif  M.  Brognatiplll^fi  paper  did  not  appear  in  the  PhU.  lM»|^:ti^ 

tUpil^ml^nf^r  Ji|ijr»  ISl^vXf^^)  <ni  the  Ibllowioj^  niDDlb,  ^bioh  wa^Uic  mci4iiia^ 

m^'d^  HjWcft  lOtt^ame  acq  wiip^e^d  w'UV^  M.  Bftt^'ft^WV*  ^Vs«x>^\q;q^  TU^,49i^|BaK 

«*«rfi%A  i'ffi^^  not  yerneen/aptteaTeA,  lY.e\\e^%^\i.V>Mt^^u4^.^vT^ 


4f)g[]^bt»mtStaa8b^|dii^  {xmificH  is  MndkasTgosisSldeaHiPlte 

ni  bioo  oiiilil  o'nf([  97fo>5^ii i    :  h-xifiul  r-nltir  vi;in  ill'»Ji;ii;L;inM  .1/1 


•7f)C|f ifij'l'j  (i')iinj  :jfl)  Ycl  ij(o>ftiftiiifi^)Vtf»<ikj50dj)  •'(■'  ^-  '>''  <-^  ifiDtl)  'i')bia 

.fl[fl§»ptfee/si^r^Q3i  of>til>/^',Q^rthHTT^  swbjeQtnwhiclk  bl^.beei|L  tow 
JSWfiftL  ^<ii3«v|s|ed;i^y.t,g^<0kW^  ^ndbF^Je^otingvwhichrtal  gnt'it 
J^ftri?ty[jf)f,,flpij|ipn$^ hwireib5$ftjs^vi^fied,.[i  If  .n^eii^ferfi^idisposett 

ija^Mm\4;^nt^fy^ifyi^kPi  tki^iftl^^nt^'  essays nwhfccbfieMhlblte 

1^u^li»  lo^^uiiluig ,  {^niA  n»wJi  (prapitical  .knowledge ;  ofitlbe  vBdtriJKabiiiefof  x 

if!*it^ryMg4>^a^iportii]il^jPfT Ae^iyalue V?f  i^otifiQ,^rttiBg^id8|iwads. 
jyik/^,re^erl//b^fcre,,.b$,ip«ftjfi0pmpiQte  the  value, JOriJeTfeniEiiitat 
-standi ^^QjA|ll(($.ii»$)i^|it}>Qf;  th^.uifovm^iodik. QommuilteateidyiJDB^ 

self;  yet  surely  it  is  not'  for  those  wbp  lairdrfdff^aay^^^eftddeiiksain 
£gftbl^Ejg^al.iny^stiigati^  r^^^ft]/^  are  i&twtml  ;iibul  tor 

|tl\^?iYrh!^ii^¥(eir^^t  yeiti^Bd^^  upJthQJIvimind^ine^if^liag^tib&gfeat 
Ipc^te  fW4m  >  diftctt^ion^,  ;aod  J  Mue  oW>p  uy^  tt  -e^Uated  iftkdi^eby:^ 
jftgiS^fi Abe  .©§ft«^ft'i^,^tyJtodl^R^.  i  fcti  ^iflcienoetalimiBdJnsgi/iiifaB 
^&l9S^9^iftA»9«}^'[i;?gNL|$  wd^  cpq^^umllsp^^sjttioJMiic^ 
IwJ^l^jffot^lvftfoe^teil^tjJc  j^ein^  i'wrt/  rpf  Iltfl©^  q«iQati<)n^vl  T^iiiduuHt . 
rest  satisfied  with  ingenious  reasQbi^5liiilri^btt«lflcfiqBJfiotiiiKSy 
#triifeJ|(Q(iiUk#^  $h$^iiy(»|r  l^^mify  ildWj^i(ejrLka]to«d»fari ja;QCiiraie  it 
Jfiayibe/;.  W^i>%«$4pA&l^(Pfi&b^^  q6  dBoy:MiBAh6tiim^ 

Jformations,  his  chemical  and  mechanical  deposits,  his  alternate 
'  iMfnf#e.!M»**^''Bba[ll*ft^^  — 

b  .9l|aioii3  awrai_,V9iT*»  ii  A^*"*'*SL^  ,<r»^v>>t  l^iaH'Wwrx 

"Itofe,  ana  pormff^il^^Sl^^i^^ 


mm  TUBuvw  axm  wo^b  nro  u  mqhiu  iXHBMi^^r  vtt 


Xuftfr  toM  uftB  DOCA  Ote  fiWffM   til  ' 

w  by  a  Vli!Iby/bat  aSj^afB  again  in  the  rodt  <^  iftte  ot&SPi 
<Ke  valley :  indicating  tHat  at  first  it  paoMetf  wiAodt  fii^ 

»|n  through  the  strata  which  formerly  filled  up  the  yaUe^^Vii 
^ was  excavated.  .  ,        ''  "'''"^  . 

'We  can  very  frequently  observe  fhfe  saline  coincideiiee  ]8i\__ 
nature  of  the  soil^  gravel,  and  bowlderstonev,  on  the  oj^J^^iMb 
sides  of  a  Yall^.  .  \    ', 

It  is  true  that  the  coincidences  here  pointed  out  «re  1^ 
always  to  be  observed,  and  Deluc  made  use  of  dus' waipiij^ 
universal  coincidence  as  an  objection  tb  the  doctrine  that^^*^"^^ 
owe  their  existence  to  excavation.  But  our  autiior  ca 
Beluc's  objection  as  of  no  force,  because  valleys  often  ruii  aldyi 
the  line  of  the  junction  of  two  different  rocks,  and  in  such'  ^  '  "^ 
a  coinicidience  cannot  be  looked  for. 
\  Our  author  further  observes,  in  corroboration  of  his  oi 
that  we  often  observe  a  correspondence  in  the  position  ot 
QU  the  opposite  sides  of  valleys.  This  correspondence  in' 
jibes  not  indeed  prove  that  strata  have  been  united,  pcpvi2ei3 
^id  a  di%rent  dip  in  the  intervening  space;  but  "vAei^  tm 
oj^site  cfifis  correspond  in  eveiry  respect,  we  can  entertaiii  w 
reasonable  doubts  that  they  once  were  united.  '''^ 

Bowlderstones,  so  abundant  on  the  north  side  of  the 
and  on  the  south  side  of  the  Baltic^  further  evince  the  ea^cai 
tion  of  valleys.  They  may  be  often  traced  to  the  place  whenci 
they  canie.  Of  this,  our  author  gives  many  examples.  Tl^* 
the  blocks  of  granite  in  Cheshire,  Staffordshire,  Shropshire.  Ik!i 
may  be  traced  to  the  Cambrian  mountains.  I  may  add  aripd^ 
example  which  I  believe  to  be  rather  uncommon.  The  inerMil 
or  low  part,  of  Berwickshire,  contains  many  bowlders  w  a 
greenstone  distinguished  by  large  crystals  of  greenishewliife 
felspar.  These  bowlders  may  be  traced  to  the  cheviots  wl^^b 
lie  at  a  considerable  distance  to  the  south-west.  V     /    *" 

Another  proof  that  valleys  have  been  excavated,  and  that  tbey 
have  been  excavated  hy  water,  is,  that  very  frequently  theopflpo- 
site  projections  and  indentations  of  the  bounding  niq^u)gmit 
correspoind. .  This  fact  Was  first  noticed  by  Bourguet  m  tTMi 
biit  dia  not  attract  much  attention  till  illustfaied  by  the  eloqne||CA 
of  Buffpn.  Humboldt,  when  be  says  that  this  agreement  pSSKK 
observed  oh  the  opposite  coasts  of  the  Atlanticj,  in  the  oppottUf 
prelections  and  indeutatipus  of  th^  old  and  hew  contihej|l»/'lM 
eittehded  the  dbctriiie  too*  fer.  'We  can  cohceive  i^^.flbw^^ 
fyqter  of  such  magnitude  as  to .  be  capable  of  excavaiiBG:  mi 


Sucli 


Merve  no  other  purpose  but  to  n^a^ad.  I  ^v^    x^\^  ^^ 


Valleja  usuJly  \*idi,ij  ^  tlie^  udtancL,  but  tjiis  ib  uiu('i 
l^f"nJi    m'    i_ciu  ]    ThtLnadth  .i>^lkJsael)e^dv 

ihi  niiiJiiiii\     lunJuc     i'  th'  -.(.ibstimces  whioa  ho^wl  fheL 

II  iiM  uhii  iJii  buunJiJi^  siibslLiii.eu&ecoine'baiaer.tte^atfe 
«dy  I  imLuitt  111  ita  dimt.ii->  oiis  as  it  iclvdiicts  2  "fke  bue  aj 
diici-tiun  uf  a  ^  iHej  chaugt.  la  often  is  it  is  joined  "bj  lafei 
Valkyt.  ^ 

Plum  tile  plienmiifiia  of  i  dk^'^  it  i  otMous  thii,  they  hMJ 
^aei^  roriae^bj  ruiuuog  water,  aqd  cooBequeotly  iaoaQfaiD9.(ra 
^t  £we  (JMIir  ong^  ia  volcanoes. 

It  re  a  very  common  thing  to  obseive  a  series  of  vafle^ 
jocluding  each  oth^r  Thus  the  valley  of  the  Thames  at  LoncFoti 
^  coplameil  m  that  of  which.  Clapham  Ihse  forms  pait  of  ihe 
ttpflndiUT  on  one  ude,  and  the  Green  Park  od  the  other,  ana 
wk  again  IS  contained  ip  the  large  yaQey  between Highgate  and 
nSy^e^aiu  Amve^l  at  thcee  pomts,  we  find  our  honsott 
^bouniJia  by  a  ch^tLndge  stdi  loftier 
■'Another  phenomenon  from  which  we  derive  the  kaowledga 
thd.  I  dcbjt  L  LT  fioud,  hit.  at  0111.  time  01  uLli!i-,\(  p.Jti? 
l>i  Ihr  taith,  la  tilt;  V  ibt  quanli  >,r 

^  ,     ifasion  ov(  i  iminense  trdtt--    i  0 

III  t  III  ii\cd  fiom  thebrtdkifi^  U[i 
im    ,  hi^h  I    U   1   th-tn    tkembdlve"      The  lu^ 
found  n     1  si  t'u  parent  rotk,  and  they  dimini  U 
ing    (o  fh  11    distuice      The   blocks  ind  pebbl 
gitati  t  distuus,  ait,  cumpustd  of  the  hiidtsi  . 
sttULLibtc  Eaateiidl-      SubiiiiK.es.  bitaLiiij,  iiiUi  ( 

fjnd  blrn,! 'i  aie  Found  at    i  ^it\tei   dibtuicy  thin  those  whici 
re^L  into  fragraciitf  iMth  aeute  aagies      Hmct,  the  le  i-^i 
^ranili  h  found  \i  sucli  a  distance  from  the  paiciit  ruck  ^ 

U  II  obyuiua  that  the  blocks  of  gianite  found  on  the  surfacft 
of  alius  111  tract--  are  too  targe  to  hdie  been  tranbjjorted  by  ordi- 
nir)  mcfb  ,  i  eithei  cm  w(  astnbc  tlia  txcavation  of  valldj^s  to, 
the  ictiou  of  rivers  ,  for, 

J  Somo  >a!lej!>  are  dr\,  and  uould  not  possibly  Jiave  bea(^ 
es.civdted  b\  i  nier  v^hicli  does  not  e\i<it  . 

Z  The  sQurpe  of  the  river  la  often  below  the  head  of  the 
till^y  ,  demonstrating  that  the  valley  existed  before  the  nver 

Si  The  aBuTial  land  often  reaches  farbelowthebed  of  the  river 
Itt  sUhli  Cases  it  is  evident  that  the  nver  did  not  excavate  the 
vaUey ,  on  the  contoaty,  it  has  been  employed  m  fiUing  np  the 

4  Both  6xtenor  and  ^ntenor  T&Heys  cannot  be  ascnbed  to  the 
UdboA  of  the  same  nver 
i   Biretb  change  ih&x  b^i,  aad  therefore  are  not  fitted  &r' 

"P  AiVerBcatmot  be  nMppsed  to  havf!  formed  theithflBL&wd^^ 
oM  h&tiag  be«D  ai  one  lDa6  m&out  tt^eakr-%  wsy^s^ttunL^lt'i&a^ 
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tQ  a  maxim  of  which  reasoring  iiiithoj;s  shonid  neverte^^^SS^ 
thit  rfhifetiet'  floeif  not'^tt^g^iii'  'tbaf 'kslschftigl  'ili'  VfeSbty 
*«ak*r!lSlt.    ■■■-■•■  ■■'■■■        ■■■■     '"^  ■■"     ;^   ■■■.'!'yn'< 

*  Biiffon  aSeribeel  the  bxcfftation  of  'vi^ifi  'Hi  tlie  "6'i(^iiaR 
^fetiml  of  the  son  at  a  time  VHtii  if  CoV^eff'tH^  pi^senr  IMM 
oFtlJe  eartll;  But  ouraiidiciria  of  opinion  £hat  tbid  caiiee  la  iis^ 
deqaiite,  and  that  tlie^'must  hare  befin  excavated  by  it  Ai'^saL 
of  aelbg'e;  which  must  hav6  been  nniver^  fft-  at  least. ei^ef/^S 
tlie  hpight  of  the  hiehest  mountain.  ■  ''!  '  '     '       ■''■'■'"" 

'  Palla*  ffsferibed  this  debacle  to  the  trettioUdfeuS  vqlcariWfeVop- 
tli^s,  Tfhich^  in  his  OTiinip^n,  occaaione^d  "Oie  ftlrilueciS^^^Hi'WTO- 
'^rr^s/ficc.  to  emerge  from  the  sett.  His  reasoti'for  aidoptiiiJi'lniB 
i(«;ioh-^as,'th9t  he  thofight  that  it  affijtdfed  iin  6xplamat(54'^ 
thft  txIsJtetice  of  the  bones  of  tropical  anindajs  in  Sibei^a'. '■  Bttl 
■Qtit'irtJthbr  iHinks  Ibe  explanation  insufficient,  for  the  f6'llqi*im: 

tfeaftdnsV-'  ■  ■   ;    ■  ■■■■■'  "■  "«* 

"1.  Had  th^'  carcfisses  of  trapienl  anitoals  been  viilftM'bsl^ 
dtbaclej  hsoVing  with  violeiic©  suSicient  to  exdttvate  valtlcYS,  Sra 
*4ft  ttl6tlg  hnge  bowlderstbnes,  they  liubt  aAv^  Beori"S)ratlS8 
'iitli  ftaslicd,  to  pieces  before  tney  reached  tte  jiolar  regioiiy'iH' 
Sibferia  ;  J-ettiiey  liove  been  found  entire, ■■and  eVeiidoViertil'iSffi 
tb^'skin'aiid  hair.  "     . '      '       '  '  "'    '""" 

'  2.  Werev/e  to  suppose  them  tiJ  have  ;pitov6il6Wy'at''tK^'V^ 
oMOO  m3eB_  a  day,  they  must  have  been  putrid  lollg  b'efbi'e  ^^ 
reached  their  desiiiiati6n,  which  our  author  estimates'  dl  ^H'wA 
liiiles. '  I  am  at  a  loss  to  conceive  the  data  upon  wTiibK'  QHk 
^Icdlattbii  is  founded.  Were  we  to  reckon  a  degree  of  m^^ 
latitude  70  miles,  which  is  considerablj'  above  the  thithj  iw 
distance  between  the  equator  and  the  polte  woiild  only  aHbilKt 
to  70  X  90  =  C,3f)0  miles,  which  is  not  much  more  than  k  uj£(i 
6f  the  distance  stated  by  Mr.  Greenough.  The  lenglJh  ^W  a 
mCTidional  circle,  snrronntfingthe  globe  of  the  eaiih^'and  piVsiK? 
through  both  poles,  does  not  much  exceed  25,000  mifes,  Of^**^ 
thirds,  of  Uie  distance  which  our  author  conceives  ^o  - 
between  the  equator  and  the  pole, 

'3.  With  flie  hones  of  the  elephant  and  rhinoceros  Me'lj 
mixed  those  of  the  elk,gaieile,  horse,  o\,buIfalp,anim!ids:fi 
iiflitthft  northern  dimates. 

4.  Grantinjj   the  debacle  to  have  tiyen  occasioned  W 
Btr3id'rti'eleVatiottof(ReM6lnccae,&c.  no  reasofi  can  be  as^- 
B%i(  tpok  anonhem  Vuther  thaii  a  southern  ditectipti.  ' 
_  y*.  TftO'risin^  of  these  islanis  wou\4V^')ftVftaitWjat;qyatl 


iPi!F#¥,^,ISil?.Mti-M'stfo.**''''  toadimt  the  t^spl^w^cnLofthp 
igm  oT  tlie  ^Dacle  given  by  Sir  .lames   Hall;  iiHroBlyi  tj^ 

fiiBf|t"?H,i.  ^^:  ^m  m\ 


ongin  oT  tlie  flfenacle  given  by  Sir  .lames  Hall;  ii^melyi,.^^ 
yl(:y,f^on  .f^  ouf  p^fiMnt  ^pnjtioeii^a.^y  .expjopio^,.  ipipi^  an 
.1 — 1:-_ iJ  J— i^'i—slfaTe  tn;pw9i,^;jie  oceaRioliP'p  yiciiajt 

riffj^fi  ^"•^ '^Y^''P,o,V(itH.  ailueial  jlegosit&.the  yefy  JcbajLi^^eBt^ 
Iff^icn  )vcre' e){Gyat^.i^  ^boye  its  .ftctipD,  i^  a  q^estifi^,  wlucpi  ^oe^ 
hot'a'Smit'o'f  an  eas^  solution,  .... ,,  ^  ...--,. '.|1.;.  ■  . ,: 

j,.(j>wflifthpri3,ojf  opinipB  tbfittliq  jjuirergal  Jiffq^'i^p o/^i^ Wial 
sia^jjerayeL  B^i^  d^mt^ostrajKs'^thai  aflqiyenaiinu^'tiaUog  h;af 


jt9Tf-Iyiingcoimb:ieS|is  i(.i^'ct,that  adipit^  <}f.n6.di8pute;,  Jiif'tJi^^ 
pp|,'aw^^e.'6t  any'-  eyifiencei  q^  tbfi  exi>tj^iipe..Qf  the^^.s^ifesiancff 
?S,5K^f'*i%'B^.'?  ^tioye.th^.Jpyel  of  ,|^e^ea,  ,  If ,a^y  PfJlvft^cpf^ 
*an  be  placed  in  Humboldt's  observations,  no  mountain  p^(S^^ 
in  i^ijn,ei'jijCi\  ab9j:e  tjie.^eight.of  IQ^OQ  feet  whiclj  is,f^otylp|camc. 
Jjfi^e  !Al^a"co,Dtain..iip  aUaviEtt, depqs^,, it  ^ great,  ncigjit^i ,  '!^ 
gMie,f^ipg,piay;]3i'  s9fd;6ts«ery„rM»ge;pf  primitive  .mp^^ftuy 
■JFnithprtp  ,es3pup^q^|Uniess.  we,|We);B,tO:  cQijsider.amalU^ifl^ 

arc  so  connected  witn  the  other  rocks,  that, if,  ^i^ir^.amiYt^ 
Ip^tfiT,'^ ,w,ere  ift^i^njU^d,  tliat, of  filmost gjl.qth^r, i:ockp,,w9iuj(jWbUoW 
53j^',_^pps?qifeijMfi,.jBiit  f^  oiir  auUxor  does. not  (^o^j^,,tl)^ 
ig^^reyijs  ^4(W^?  '?P?''v^,^bicli,  atiouacUn.fosqSla^tqiiiavpb^i^ 
Jf}Ef*i^^^%  Oje'de^i^clp,  but  to  have  existed  before  jjhat  pep(^j 
nei^e^^ '6^,11.6.  iad.niii;  t^e^  sinall-graine^  granite,  grwiulaf.  fli^art^ 
S^.  t^j)jifive.|i^en  owing  to  his^debacle..  Of  course  ni^argiiOiflj^ 
!^fi^t^e_'iu(ive'rsal,  3jstrinotion  of  alluvii^l  debris,  fea^aiiis,  lufsvjj- 

^9,iffijyers^ky  oCtbe  deluge,  b«  tbivkiS  likewia^  deiiu)n^tiWc^ 
pjf I,t^e,  ■jojiiv^ra^,  cociirreaee  of,  mountains  and.  y^ey^. -^  ,'JiM. 
tier^my  if,  it  .lie^^mitted  that  yaUeys  wi^re  ez^Eiratfdftiy  ^tjf 
3^^e^tiiis  .argument  is,  conclusiyt;,  ,,        ..,   ,,,    ...j,. 

"TEe  figure  of  tbe  surface  'h^dly.  eyer  correapon4'3i^ili;,W 
disposition  of  the  strata  and,  veips,  beneathit,  TJiJa  ^pffs  ^tat 
mefiffwe  pf'the  ^urfece,  has  been  al'te'red-  livt,  w^e'tpet.bj  ^ 
ae'bacle,  or  by  the  gradual  action  of  £h^  ve^^ther^.  ^^ J^  -f)9,V;1'^ 


oi  me  surra^e  .oj  [[]p..gt9pe.  .  n.e  uiui^  law  j-ov/iaa^  t\ 
to  the  iforth  and  sou^j^t^efs  ti>gh.g^'jvipS|^.'?^^^^ 


f5:>^ 


MDewdjiiplc^iK9fUi}iI^iak)iiki<i«w 

rather  fanciful  than  real.  .tioJxiniila  rn.orijiort 

4>9Jbfltbol3e  fiQQ0lp^.jMQQ[|y6ftl'^  ;^ 

the  dfiUgO/iw:  Dfl  ".  ■/;'  ,-i(ifM(l   ij.n' .t«fi!(U»  nil  M/tirf  I  lnfl      .'tiilVJOt 

■rh£{|eflte^|d^iQkIiugo»  btef'U  9f'i(^JDiQii)tbat)bb^'k)tr^^titf  ibi^^ 
M]BS'n6a%>^«(8lame  ^M  prQseat^|fQt/|hQ<{(plW^mg/mteoi»ldia 
tj^t^.hTEhe.  eartih:  mUst  haivaiia^visd:  roim<)i(it8;iakjdi(>  iIi€MeQ)ihp 
-pumtandiplahet^inusthstvie,- existed  aB  tbey^  dfc^AtrpreitQQtuil  .iM 
)  /.f2l  In  thbdrluvian  4etFitus>- oocur  ihon^aof^evKmc^  0tt  sla||^ 
Sju  (Hence  ithese  animals  must  have  existdd^h^fi»fQill)(»Tc|dQficl- 
lOficburse'  thid.atjxiQS]^here,>  the  climate,  aad  tlii$:&OQ<Qf  tbifo|[hrai^ 
anosthai^.bten  nearly  the. sume  as.at  present*,  ^jtitl  -)tr;-i<fjno3oa 
J  A  3r  iThe  jothebr  pbuiets  are$jJxeroidali  like.  th'e^stfthyM!ud(|!dbh«hr- 
ifdre^'Mijistrhaveibad  a.  similar  origin. :  is..  I.;»  .  ;r.jti;;r  ;jint  aJi 
iioiTl^ieavth  must  hare  been:  jdlivided  int/>landinnd'hPi''titei>>bcAuD» 
4(he»ddlug^!jii^t  as  atpre^ienti;  ibr  tlie  4*emains^:x>f(^ett  ttOtdnlatnl 
productions  arc  universally  diffused  through  the  «|>co»daiiyjtDcJMn. 
out  the  situation  of  sea  ^\\d  ^knd  ^^'as  probably  different  from 
what  it  is  at  present.  Our  author  is  of  opinion  that  the  antedi- 
luvian earth  is  mrwr*x;6^TTed  "wiiir"^ sea./  and  that  our  continents 
before  the  deluge  were  immersed  under  the  ocean.  In  this 
notion,  he  agrees  with  Deluc  and  with  the  Hutionians.  The 
occurrence  of  bowldcrstoii<^,  E(?6l']Vrt)^es,  he  conceives,  the  non- 
existence of  the  Mediterranean,  German,  and  Baltic  Seas,  at  the 
time  that  thi^^fe- bo^tklbrs*  Were  de^oj?ited;*'^'f'tttttlBC  acknowledge 
myself  unable  to  perceive  the  force  of  this  reasoning. 

The jieT^esf  foi'rAatidrij^a'rie  intersected  Tb5^H^ll«^;^fdild  covered 
brottiii'vi^  deposits/  Hende  the  deluge  was^pdfetetioptoij^rfbirlli 
of  these  formations.  Of  course  it  was  posterior  to  the  interment 
of  the  fossil  organic  bodies  \yhich  these  rocks  contain.  Hence 
these  fossils  belonged  to  a  former  world.  The  deluge  was  pos- 
't(^riDi"tb  the  formation  of  mineral  veins.*  We  haV«''*no>'*pomrfife 
evidence  whether  the  delnge  ^happened  before  or  after  the  birth 
^mdn.      ■■.■■  ^-      .  .  :^-=.!  ;..  .^.-.'-If  ori.t  uO 

We  are  unable  to  explain  the  way  in  which  the  del})g^^^Q|F- 
pilned.  ' '0<ir  Author  does. not  think  tnat  it  canib€^,ascrji^fiittc/;lthe 
increase  of  water,  or  to  the  subsidence  of  continents.  Tb^i^^Mr 
auh&ti  have,  been  in 'Violent  agitation.  Frobably/thelqu^ptAltJ^  of 
sralKsifttiptesentexistiiag,  ifviQlently  agitated, iwoidd^tftibe^ 
bufficidat  toi  produce  a  deluge*  .'He  is  of  o^inioQithatll^.O  §9«u(f 
was  external,  and  seems  inclined;  %)  )srscribQ'it(it(0(:thetbIf)i1y  i^&l 
comet.  Were  we  to  enter  into  any  speculations  respecting  so- 
wild  and  hopeless  a  i^u!)ji*<ir,'  d'  ibteh  simpler  cause  might  be 
adtiJI^bdV^  naitielW' thecal  tei^tiW  bf  \the>  aiis'^^  thev.fni4dii&>ia 
d^jfffaatop'iai  m^  ^ol^ --  .Thia  h^i^ould*  have  Jccnnetedaall  '.thUcffl 


48410]]  .         Proceedinffi^^iislfiP^lmifiSihil  Societies.  $Bfr 

northern  climates.  Mi^t  nfidl  Imionijl  lotlisrf 

i:BriSsGiyiii(btrff  «()U8Ai0f^l¥iM^30fimg'^thadl^arfdb'^3te^eH  It 

meats.     But  I  have  no  doubt  that  Deluc,  were  he  nov^gWfli^  wM. 

4sfi^  ^MiH^'fof  iik  4mBe«tt<fim<)«n^>  eDtM  pm^jk(^^\3allf¥^ 
«ibtorMtolit|oiv/«rfi<the({4^hdIe  t$B«^<)  that^SipfJufflte^KllrciMM 
^t^^M^lr  o^plftusibility^to  Hid ^d^Oii^triAe^iof -^lervaidibnd  ;MdWdiihat 
Mr.  Jamcfl»mcjc<b«ildl^ ^at)d  'very^^kusybt^ir^s^dti^fopi'fdppostit^ 
.,|^e  tlitd  jMrtrf^iiif^^«iml>v«nef3/^  either  iei»^isFted>  ori^ballV,  ^or  Bkve 
•bgeh^j^rftduci^'bjr  ithfr  gradual' action ^f't^   weathei>:»n  Tie  suB- 
J«bri4^^  Aot^ttdtert  bP 'precise  Tdasohingi    5t^©tt&id«H  it>a»4iuWf 
feecond-rate  imporfatteey  •  »ftd  -am^  ctf;  opAlioiK  that<  thbae^tletwiBR 
^whoIijghAiiQiUiccsGifeftic^jbf  geology?  to'feudlspdquiadiw^ 
its  true  nature,  and  rather  injure  than  probote  iftsiptx^gre^l^ 
soalirigt  ioff  this  ^  attten tJoto'  of  *  ita  -c tjJtiTatdrs  frotn-  ^e  iiWes tiff&lfion 
{of/ifatels:  tO'Jobi^e^diBousBiohs  which  are  lapt  susceptible idfaccfe- 
^rat8(  demobs  tr^ittonl'  ii*.;:=^'.!{  ?-  •  .•i".f-'":..^<;  ■■■.■,:.  •/.■r  .iiMi;:v!f-.vi,-| 

■-ib')tfi/;  -.hIj  f.'.j!)  !:j  :"  :  '  ;■■  •  ■   ■   ;-;'j;;  =::'•  •'       •■<"  -  n  '  n.  -^i  ti  }r*hr 

i 

Pj  II. )iUU  10  *  'li";   jt;l^)    I'liii       I  111     i|"  n     [j  Ji  I  i]i       JIIIIT1    '■!    (hl.«:»    n:;-7i:l 
si(i)    nl       .nft.-'-v    •'»;•■     {/•..:■■  ■.'..'■.;      •;  •:•   .fil'i!       .il*    ■.»,  ."l-irf- 

ori  r       .'.rnji:i"!..;.i!  I     :fr.  .;l'i  .'.••"     ;"■■'.;    ■•''     ■■    -  .■•:..••     •'?     iT^it^-o 

■I  f)rit.n;  ,'');o<i   ;ly!ij?l  (>ti;     ::/..:  i  •  )  ^^    >  ■■  i--:.  •    -/^   ..y.  ■«■     :>.f  >>-»■/■-♦ 

cpjb-jU/oit >!'>;; iViW^euZ/wg*  (^Philosophical  Societies^] \  },„(»  ')m,m 

h^-irr/or)  bR/;>\4rIf'!ApA.I)pA*Y,0F  .^Cj;UNC;^S^.,At  .'Pf^ft^^in  -MT 
iAiM(iAnti/ysisni}fthe»Jfjabour&<of  the\  Rot/di  Acaden\^>6f  Sf^if^ 
^fi'Mi\\iUi\  Mil; '.)!  \  "during  ihe  FewrlSlS.    ■'.«<>{'...;;»<  »  ■••  .fli  "i.'*' 

,  ,.      \Conlinuvd  from  ^,9x5,)  ~     i     .        -x  i 

•.80(j  >»r//    ^•■;.•!i•  .1'     :f!  J  i.-:     •■'       •::•   -i    ;.   •'•M     •'..n"!-.'!    -M.-^-'.f.r  '^^^■Wit 

On  the  Motion  of  Elastic  Fluids  in  Cylindrical  Tubes  ^lilwrQR. 

oilJrtT'^iFdifefe-^ton'^bttn^fng  the  Colorigrade  tOi'iPeTfii^tioA^; 'bf   • 

1o  ^^he|Ui^fiililfe(94  dfUhe-'La'wl^  <rf  ^th^i  Pokriizatiin^  crfHlJighl^ 
i»' >diftfiw^  Ujhfe  ^Stcite = ^df^Ci^ystalliuattJ^n;:; i^d  ^ofi  fcottKbf rf«tioHl>5m 
^i^e«  ©te^fi»Whfer^"t>i'ei€rysty!Un^Sj(»te«i  caiiHOt(W  )(ri»»8tei 

:A3^di*bi:t>3!^a^nlill'*^iby'M.'Bioti^J' >'?»  '-ni:)»  [,m..  J/^utOx  >  rr?f 

flEa6M;lJfjcbfftkniatk)niHdflu(vol^jiiir.~^Mlo 

}B9a  THfaltliGailfll/olisBa&ibviftfoiitfidnvfCbd  ^?)teVi$$$«^l»Bd^^^ 

fmotums  E  and  F,  according  to  tJae  ^A^^teoX.  n^v.«^  ^^^  "«*» 


either  by  means  of  a  table  constructed  for  each  ^^tM^'^^Ali 
^HH^  ^^ik  of'  the^  'm'^xJiiit  <xr'  by>'  nfedtig' !  o#»4lM«y4tddit^^  of 
t^liei^'  Irtttdh^'i^hall'bb  t^(!>n0trut»ted  aocovc^og'-ib'thi^  t«M4iMMi 
g^Uliltrtid^i^ciently'dnialt  mtecv^  of^th^  alttiplilude^iuvdftlftf 
;Ie  df^tii^iiiddule."  The^aulhOF^^seusB^d  tte^faritttdtii^  kttA 
_.  _  ic^iei^-bf  efti^h  6f  the»e'm^thod&.  -  •The^tie^itmdJ'M^^iifiMil^^^^ 
tt^^-  ivhictiii?' would  t^ik^  a  loiig  tkiie  tO'  ewe^m^i  '>To  teiiHW 
^  sotik^  me<»«iFe  th^  ditiSeult; /  iliw  tables  &  iarld^  9  ^fki^  pMpMi^ 
tbtjr  Ikbourto  oateulators,  ^hiohmay  also  idaitty^'Viippljr^tlM^ 
#ipjit^of^iiybtc'^xtensire tables;  but  af^the^iH^ror^ddW^'frittl 
oiki  degree  ^oranot^r,  either;  of  t^e  aQapi^tide'^r*<>f<theJ«£bfe^ 
1^  xttbdiite;'d^etr  iaterpd  be4aom»dj|Bi(Mttf^ 

b^/fosB^^e*tot  tbaii  if  these  intemda  were-snM^i^^  >/.«.]  .  ^uoii 
^'^Itf H>i^^r to^ «iTOid  double  interpolations^ it  ^Motil^be' neee^MI^ 
liy,rMar^  !bo  ^ihe  fiirst  method ;' but  tl)^  ottlcwdation/  ^4lMitMd# 
^i^bjildi  b^-W  k^  that  there-  oogfat'^tbe^la.gir^at'tfcnlilkr^br 
fbdctibh^  tb'^aikmate  lifyon  t^^  9am^  'modiulei'  txy^kiduoe  i9ti«^<j(l 
i!^6rte(k^'s6' considembkf  ft'prelimihaiT  w^rki'toi  aM^Mi  jAkfe 
«lttttr6-^<i -with  greater  eas^^  l3ie  kuthor  show6  th^taitabl«  ^f^t^ 
w  fewiines;  fottntdd  upon  %  "gtsrOn^fflOdfil^;^' Witl^  aterve'ta'c^fikitb} 
ab'far  as-  10  >  decimal  places,  or 'move;  tli^- fiincti(m«'  B^^flinci^W 
correspondent  to  any  value  -^f  th«  amphtude  f- ; '  ated  that  *  i*'  ^*Si 
be* ^fiici^at -for  thife  purpose  tO" add  to' the "cotoinloa'fiMidie^-^f 
CAlCulating  the  interpolation,  that  of  *ome  very  easy  trtgotfotofe^ 
tricfal  foriliultB.  This  method  itiay  be  rendered  stHl  more  ^imqpte^ 
if  the  bafteulation  is  confined  to  seven  decimal -places;' but  itilA 
ekjpl^rn^'iu^  detail;  and  applied  to  exiample^,  vritli'the'Ut«)|(^ 
^te/'4n  order  that  the  exactness  of  the  results  may  be  wfeLtvatit^d. 
as  far  as  the  fourteenth  decimal  place.  .  This  precision' 'miBiy 
probably  nerver  be  required :  it  is  the  utmost  limit  of  exactihfess 
wkicH  ean  be  obtained  by  the  tables  now  known.  The' tables^  «of 
tiiti  laganthms  of  numbers,  by  means  of  some  artifrcj^itt  caleii^ 
lafeioh,  would  show  it  to-  the  20th  or  22d  decimal  places  ;'»bat 
Vey^nd-  that  number,  common  arithmetical  calculations  muirt* 'be 
resorted  to,  by  which  alone,  an  indefinite  degree  of=exaetti«i| 
mAy^^be  obtained.  ,  ;..i,..  ■»•  :iit 

!  Such  is  in  substance  the  introduction  placed  by  the  kuthcyttt 
tile  beginning  of  a  work^  of  which  it  is  impossible 'for 'us  tcygh^ 
^^iK^erormore  complete  idea.  The  reader  will  fi^^ittidti'M 
fi>riBuhBi,  in  aoute  developments,  and  in  subsidiary  t^aMes.s^rUpH^ 
lously  calculated,  some  to  10,  and  others  to  14  plaoes'^f 
dkcimalsi^  with'  di^erences  as  far  as  the  third  or  fourth-  ordfei*.' 
fi'i'IlisiOTVjf''of  the  Astvonoiinf  of'  tke  Mfddk  Agen,  pp.- *700,"i4t^ 
idtik(:]?j^atefr,-by< Mv  I)elamfore.---T^^  th«  teidifl^ 

4gef^'(^f'iistraMmyithe  intervd  between  the  period'  wh^A  tjbi^ 


Ihdi  ;ew!tb:  'tix& .  motion  ;;«¥bicUr  fcad  *iee^  £a|l9l^ly >  i  a^trijt>u t^fl  r  ,1fl <  jtlift 

n^toanomyv.    .i-.i *  j.  *  ■ '-r.^,!:.)  -.j'iijr  •    '.i^-i'^i  .in    /■i"-i>!fij    ' 

t(..  Th^  i4isibiaQN.  ppea^riVied.i?eIigioual(yi  ftlm  th6an99>  of|^;Gj:a^ki|^ 
flwd  »«)«d«  c^i  change  teither  >»>  ^hie^  ^pb^  o^  tthw  ioi^n^iEf^nts^ .  jOi; 
initial xa^n€V.i]|f  uaiing.them;.  but  .they/ had  ti^m  iiaiAc^  largei; 
to4  b^terdiTided ;  the  number  ,<>i'th«Jr|6bserv^awa^{al9QmuGl]^ 
greater.^  I^i^difiv^m  the  time  of  Alms^pacum^^verj^ap^amnt  imprpvfk 
meatff  iiljtei^p^  tp  tiie  demeutsof  the  theory  of :  the  sun^  tim 
ij^liffaity  loit  tbe  leoliptiey.arid  the  precession  of  the  equinoses,  are 
t9tb^]<0P»ery^,iti  their  woifk».  The  ixitroductionof  siiies  and 
im90dlAin0»  by  AibatfegniuQ.;  of  tangents  by  AbqulT^efia^.jQf 
Mb^idli^ryiftrcs  to  atrnf^fy  a  complex  formula  by^Ebn^puniay 
^illikj^yi '  changed  the,  maaaer  of  makjihg  astroao^c^fl. icalculi^^ 
tions.  The  ArabWi^Si  also  marked  the  time^  of  ph^iioj^neAa^  with 
Xf¥9»^  pnaeiaioiib  %hw^  the  Greeks  4  -  Albategnius-  deduoed^  friO^Q  the 
fiti^eawfiA  -a  pule^  u»  t^^o  porla^^  tO: j^ad  the  altitude  of  ^.^tav  by 
the^alUMide:0f>  the  pole,  the  declination/  and  thet  horaiy  wgl^; 
ti^ia;^  noviF  -the;  fuodl^anentai.fbr&QfuIa.  of .  moderf^-  trigonpmetiyv 
!l^l^  /aafls^  author :. then  altered  this  formula  by  substituti)^^  t^ 
Yi^ra^  siiie:fortheQOfiinednf02?der.feo  find  the  hour.t^.thefdtitude 
<>fiAlAitj^  whose  decltiiatiQit  and;.ri^it  ascension  acet  knovrn^  ;lt 
«lpt)Aar#^  berwiQver^' that  the  Arabs  .made  Very  iit'tle;  use  oftbi^ 
Ifei^oBid  ^ule^^tftdtl^ali  moist  ,coi«monlyliiey  found  it  suiSbcieis^.tQ 
dete^'wnei  the^  h^VLVy  f atfter  the  manner  of  liipparchu^,-  by  imeaiM 
off r{9ft.. astrolabe^ /lOr  planisphere,'  which  served  iat  .tJ^'^apd^ 
titt^ito  ^)bsart^elhe.  witude,  and  to  du^pense  \vithraj:ti^on(m^ 
l^jrieiQl.calculajtion.-  It.  was  shown  in; the  Ancient  Aati]0MQi?iy>il¥4t 
{jij^rchus  inveated  this  instrument  tpfind  the  houriof  tfaie;)oaKht 
by;means/of 'a  star  ;*  of  course  he  could,  find  the  boui*  of  ^be  d^y 
uwwheasier.by  thetsun.  .•. 

.',  .Tbe.AvabianSk  in  adopting  the  Greek  astronomy,  were  not 'le^s 
Oatefiuli  ki  aoUecting  the  astrological  reveries  of  tha.Quild^aiiBrf 
they, « applied  their  trigont>melry  to  them,  and  infi^ented  tnelT 
}n0tl^o4s> of, dividing  the  heavens  into  12  houses^  The^e  met^oda^ 
^t^foughlb  t^  perfection  by.ilegiomontanus,  and  jespfeci^ly/b^ 
Magi^iy  are.  translated  into  modern  formuli^,  and  the  whole  of 
them  applied  to  the  calculation  of  the  same  nativity ;.  so.tlnit  a 
judgia^^nt  nxay  be  formed  of  their  ditferences,  and  of  thouncer- 
^nt\es  which  they  must  add  to  those  prc^dictions^  of  which  tbe 
fundamental  piinciples  are,  in  ether  respects,  a  mass  of  purely 
arbitrary  suppositions,  the  fruits  of  credulity,  or.ratheniojf.jJharUiI* 

taiiism*;  .'       .     :  •■       .;  ,  1,    'f.'.:-.'.;^     ./I...;.;! 

Diallings . which  is  at  present,  considered  only >aa  a:!curi9iiB 
application  I  of  astrononn^/.^ondtituted.at  that  tbiiQ.>a«i:iu^^ral 
yUrt.^'  it>'  frob  the  ooipinodiousnesis  pf  good  suil-diids  fc^  esh&iW 
4Bg  ^q  /cirijL  bpuraj.oAd  in.jpegulattng  ctepsydjnbSitijWklKMii 


i#!SftiM. .T^'a^jP06iW^:.*9  give. to;JWi;n^«!dl^dyoreS(J^^^ 

*j<if^i  ^^^m,, , , ?^%i^' jtf^at  this,  deppndqtj, ;  nej their; ^p»!  .U>«/^ci^Jioal autio^ 
l9flQc^  nf)):, ,9».ib^  height  pf  .t^e  pole  upoivthel  pl<iae,'n  JSiiioaeo-w 
~  efch^d,pe^.(?^iy:ed  this  theorem ;  no  one^  i'ad  dr|>a»i»ed  Ofdisptep*- 

|g  tbi?,g.eneval  equation  of  the;conic  sectipns  in  a.to&»»'crfp]a$>u>' 
-Jirjyj ad;{\ptf34.tp dialling.  This equsitiottJvyasjat lej^gthi Jjubliibed^ 
'4^pep4i^^g  ou]jf  on.  the  height  of  the  pok,:  thedeciiii^iioa'  lofiith^ 
^^]i^^ij\j\n^|li)^^|y  .OjP,iUie.he^^  oJF.the.gaowQn,,  which  iti  is Iconwfo' 
^fy9|:^ti,t^(?t-,f^i^ipQ..as  unity-,;-  There. results  froiathU  forowdl^ftB 
extrei^^Jly,  t^[v!f^pl|3  n^e.chapj)cali  m^tl^od  of  ddsanbic^,  jthO'.ara^iQf 
J+yfti^igP^^i  ,ih^  itrigpuomet^jcp^l  calculi^tiQn.  of  .which  idi'al>*feys 

fj/i  iwgtt  ;*anii ! al^Q , ,  fi^Hices .  the  i  hiQFftry  -  angle  ■  of-  th^jplftttlit 
>^l^P.|W?^s^n,  jpjT^t  DQjadeiithe  curious,  remarki.thftti  e.v^iyi^talie 
,  J  h^  .fi9q»idierjS(d  ,^  the  hpvi:?on  pf  ^a ,pl^Ci9^ . .wlK)i»e. rf^iOsgrftphifid 
^,^,igitiic^,and!  lajtitiide  migjatbej^^sily  deftj^rxniaed  ?  lh^'6r^V^3rrd 
ft;proj^QtfpP5  Qf  itfie  pole  m  the.  piano,  .and  fiow^eqvijRritly  ft,  j"pw©t 
l^gflai]Gio^j^Pj,^  the  eq^inoc^^^^  Jil§p  fer&t  sppkftjgff 

substituting  these  equal  hours  in  place  .of.. the ianqi^nt-Xiij^qiial 
bpi:^^,pf.,W''jW?h:the  iVraiha  than- madisi  ixm  ia  iiuiitatioai,of/jthe 

DialUng,  on  passing  into  Europe,  underwent  other  chjaftge!^^ 
ig^t^94»P?^^^  Sitnaight  ^tyle,  an  axis  was  5i\b^tBtutf>.dy  .the.  e^otire 
^adpw.pfi which  covered  successively  all  tboJbout  faes\^.ifiifttei4 
<i|! (bji^,  j^rpii  pf ,tj^ej  .sign^,  mechanical  construction^^  w^ne  .inV^ented^ 
]PiJk^ph,ft>^ipgiieduQijd  to  forpaul8^>.are  found- to  he.ideniical}y,^hft 
^jf^i  a^.th^.jupciern  methods.  But  the  Europe f^ns  .(JenftpnMrftted 
^ffthii^i  neUher  -did .  the  ArAbiaus  :  their  .work$.  ^re  .  ff^w»tlj5 
wiflteUi^Jble:;  ^nd  in, order- to  demonstrate  their  ob*,<piire,4Prf8«ft 
%\f^»  1;h4ir,;hif^tQn9n  }i3s  found  it  necessary  to  inc}iji4e  jiil  ^Ji^f^ 
QQ^.itrAgonpmetpiqal  forn^ulae  every. thiwg  that  conceruis.i({bi«t;p«^rt 
crf/^stro^pmii^M  l^now.ledg«,;  he  (inds  among  theisji  tlne;d€iw>o»s<ff$lf' 
tirtB3;whi!^h-^^CIavivis.;vva^notable  to  discover,  and  alsp  ,draw^,ftvQ«i 
^jUW  |i^\Y.:methQds  off  t^^cuig,, either  rajeplianicaUy,  or'by.Gai<^V«lA/ 
ti0?»;it]ti^/W"^.ft>C>fjt}?|e.signs,»  the  merjdian  Jitie  o,fmea^,ti^iQi!  qiwJ 
^l  thi^  .bpw.lines.of  dials  without  ajs}^  centre,  whether  BfE^bjfl^q 

anXh?-)f}^WWft,:'^nd:.:T{art^r^  »showe.d  the  s^i»e  re^pfpt.  tQlth^ 

€i^l5i.<,tli#ftriy,a.jthey  ^ppte3nt^e,iAmbiaa  ,tj|igQ$i^meti-j{,},  th^ 
beigh.    The  first  European  a&ttouoiae\:s.  v^ero  eqjially  servile 


^^k*t>  ll^i:foil»d>  in.'Albatfeghiu*.  'Gui^^'tH^drioitiytricir'jiJfeteJh 

ilaKHj^iitltti  larWi.s^batits  tt^ere  for  theife-dt  iMe  limt^d  Wkh  tft&Siiii!^, 
«id  who;^fterwfi[M»  f  libllshed  ih^  fbtir  itnalyticial  'forinute'Whifeti 
iare'suflS^iient  foil  itbe 'solution  of  Wvet^  case*  of  ■bMi'qtteiafl^l^l^ 
«pki&riGai  trratAglifeb.'   'Ifo  him -we  ovvfe  sottie  cniidiis'^fetid,' ineWr 

^rcdtto'd  tji^ait  tbiOfjr-  which  he  calfcSd  angUlclr  sekidnsfY'liistW^ 
frbnk"hi«  theorems,  although  frequerrtjfy  A^ry  bbstsoitey 
fiion- of- the  fiT»t  and  second  diffferencea  of  isin?^  mfej^^b^'dra'^it, 
iind=«i»oi>e^^xpeditioii8  dnd  surer  'iflethod&'fbrthe'e(iiisftri>6tibh*i6^ 
'bi|oiiometEie«ll  tables  (ban  those  he  hAs'hifliAetf 'ttiWititoid: '  •^^'' 
rt/'Wb  have  ofnlyfee^ft  able  to  indicit^;  W  t^Veiy'tfrief  WJEfti-^'^'^ 
Aesijbjebts  thatai^  treated  in  this  astttftnoniy'of  ihclmiSMI^  a 


whfeh'.ako  iiMJk'd^A'  All  analyte  offeJt'the*  forks'*. that' we^'Arft 
Way^irepoaarkable,'  Avhieh' appeared 'in^thil*  intervaf  ;tjf  tiioriE!  thi^ 
60Q.yeBirs,  eniling'-^ilih'  the  appekratwie'  of  G<iJ)fertiifcu^.''''31f«i 
riairtqrer  <if  astronomy,  with  Tyclw,''Kepler,  *nd  G^Uteb,''wifl 
fumi'sh;  ^bitndaat  matter  for  the  firfet'  Volume  cff  >  Stodirtt*  A^f^tdJ- 
honav,'- which' is- in  the' press]'!  ^  '•■■;'  "■.  "  ;'^"-  ::J'i»L'^'iJ-*^^'.='^ 
'  'Wie  mentionied  mthe  Histolyof  !817>  the  obligA'StJnii'tve^'#^i« 
under  to  M.  Sedillot  for  what  concerns  'the*  ^ A Wifesr"fei&^M 

^  Notice  oti  the  Op^Pations  which  are  iiifjderiakento  ^^hrmifit'fM 
M^m^^^of  the' EnHhy  hj  Ml  Biot.— Thid  hasty  'skdtfeU^oP'e^feiy 
thirig  that  had  beeA'  dOtte  for  this  IfiOyears,  m  regard  tb*  dfeilfefc 
mining  thfe  figure  df  the  ^arth,  was  listened  to-  t^frtfe-^f^bf 
interest  in  the  public  meeting  of  the  four  Acadettfifes;^  -'Ite 
description  oi  tlite  Shetland  isbDAs>  so  neW'td  tifr,  'Whei*^'<!h§ 
author  ■  <iharged  with  these  delicate  and*  difficult  dpyratibM 
found  the  iaiost  cordial  hospitality  ilnd  every  attention 'thieiteotiltf 
ensure  tike  success  of  his  enterprise,  was  particidarty'feppl^deAJ 
The  whole  of' this- ii&cital  will  bfe  found'  i"i'oUrMeti4bit^.' ^WW 
eonfine  ourselves  at  present  to-  that  which  coristitui^  the? 
object  of  the  voyage,  and  nnnoiincB  with  pleaisiite  that' M,'Bi«6€ 
ias  brought  home  with  him  38  series  6f  obiservatiottS"'bntiitf 
pebdulilm,  of 'five  or  sixh^imi^  efedhf '1;400- obseHltiotrf^  tif 


9^  Procii^fli^gfs^^l^i^k^^  [KMrJL 

Jpgrti^efi«*>gWi*j4i^^  ^"lir  Uiflt  l.v)|»jflouo')  ^jj  vcm 

i^^U\9ii«jfb«;n^bidm.(quiiFtei^       Parji«^iiwblcti'<tia«ipimbi»%Qd 

i^^thd>4u0i6M>e  i>f.  8Qti)ei«Aa(«beH.«ttualed'4i>eto^.:tii^  J^^^ 
&4.I>oaiiSt,  bfit)n^ec4^  tib^^'iiBtub^uig  of  tbeiTflv^^  tb^lailbDWig 

r,,\B^m^^$'  o£  tlie  AoA4(iPky  of  Soiepe^s^i'iEwci'Banitnttiy/Qf/itiiilia 
Academy  of  Inscriptions,  had  already  endeavoured  tOi^cwsa 
Ifcre  probabld  .ca«i8e  of  \Biiailar.  iouadatiooA.  which  were  #h9Ahred 
l«i  jL74$j^>iaKt.rmiew0dria:)Lr7i^.)  S^sroaetw^ui  eemduil^.  toiii^ 
%jie)M9itiina^  by  himrtorthePrdvot  desiMarchands^  h^<{}Qii»teti 
pl^!t](ie.jtiru^,,cau9a.    M^Gixwri  exhibits.  thi4:caHBe«io/ ai'Miw 

;4bAt.it  a4ia3il^<nd'lQiig6r.^.a^y;doubti  -Iibt  .1.788y^{SOQ&/pteii^ 
fktnlfatedJtbe^esinQni^iQiiS'itOithe  reseiiv^^^^  of  tiie  feteam-^ri^ila 
Mmt  tiijfcabtohied  at'Chaiitot*:*  <JL«telv,the]f  aMused  ibewbafe»kfeii^ 
]hut(V(ilktt«^i.  MiGirard  «how$t  with  ^greatieaaef  that  aticboauato 
i)0.jpi[H^^tiy;>eieist  i^^  ^iipUMr  WMndaliioii^ i^^ 

#fln8e  ooJy.aiUir  loogiateirvtte.  :Ia  adapting  the  idea  of>£er»QiMtl^ 
JM^/aAC^dB  to  the jorigiD 'o£  < tlie  Q»«8«y  aJiplaii^ why  ithie^e.  ikimif' 
4il(tiao&?did  em^  bappea  before;  that  ticae^  tao^^ialaorfihi^mabylvibat 
4ipwi\t£ienc^  of ,  circumstances  tliey  hia.ve;b«eu  obaepvied  tOiAals!^ 
j|4aceithc6^  time^i- since  1740.:- ■      ■  !<::■.    •  .^i- (  -irc.^.iM.'nt 

rvr/Fprmeclyr a.  millet  which.  rui»s  iVomJI^eftiil-BQoMaiilti.tofi'i^ 
ClhaiALgi;  repeired  the:  water  that  drained  from  Paris iaqdiftti^ 
Hai^hihqusiag  bilk.  This  drain  was  embanked  with;  iwaAlsiyiAml 
M  l^t; arched  over.  The  ground-^lotibf  Partb  enki'|:in^^  limr 
«fl|tv$ete.  acQ^eupoa  ground  made  of  rubbish.  Theseib»Udi»ga 
^ayjeat  the  running  off  of  the  waters,  wbicb,  soaking  gtadUe% 
mio  tbjd.  ear.th|  raise  by  degrees  the  level  of  ithe  subteisraeu^at 
jinrjatec$.::iuiV<pry  wet  yeass,  these  waters  spread  themselves«#MJi|» 
cellars,  which  otherwise,  by  their  distance  trom  tlie  rivulet|,w(^ii|id 
^ppeario  be  in  no  danger  of  such  an  accident.  On  cons^Ming 
tA€|  fegii^ters  of  meteorological  observations,  j\L  Girardfewd 
•that  in  1786  and  1737  there  fell  124  Centimtetres  of  raiup  aiMJlAtli^ 
•^e  taiuy  days  were  324  ;  xso  that  in  the  space- of  these  tw^.y<9ait 
Jbha^^uanUty  of  rain  that  iaW  was  one-fifth  more  than  ioibM 
.iMieqragQ  yeaf,  andtbe  rainy  days  were  also  one-saventh'knoiie 
^tjb.aa  usual^  hence  arosei  the  dHoujadation  of  1788. .  Tha^saiN^ 
j99:^uQtks;lj9iiQe8:t^ok:  place  io'lSlS  €uid  1817,  and  occasioned^ thi^ 

^ip»fttla|i0Ui0O818--.;  .'■'1:.;*.  '^.ipiO 

«^v(Mb  »Giranily>in  •conoludtj^^ghismemoiry.  observes^  f^^  U  ^h^ 
n^ffiji^^,%bfii^^  thea^.sub^rranean  >}nundai.ioti»,hia?»^bitfieflto 
im(H  ^$km  i^aoie  aiitf)Md9iiUt^i^^:S49!ftx%ya9^^t^ 


may  be  concMed  that  this  accidenti'J04ll>te«te<ttd?iQ(M^^,''^ 

oiMttacUii  Whr^h  lia/w^tMMi  at  4iffen^At  ttmdts"put  m>'tit^i'SMf^^ 
im>«toti^[h»i're^4lMftiag#'i^  iShte  taih^water  in^  lii««  miAlMrtti^ttt^ 
ttool?^Patii8/<e4^'tim3'(the  depth! <d<fmiftt  thaiiyisiti'tliHd'ftj^aiM 
bf  Ivil^y^dk^  «haH(  to'^i^at^ir  than 'I^ -o^ntirn 
b«tt<^>«4i»y(  <hifj&4^i4h]it  itttervai^«htLll'4)e'more  thad  390;  tiioif^ 
quarters  of  Paris  which  are  situated  on  the  right  btti^'^  ijfjl 
S^a4)wtt>hav^  rt98lilou<^tx>  ei^pect  a  9]at>terraiie0tis  khmdfeUiMni  'itie 

i>ijMwi«f>'Wf  thBi<lhpf^i^fihf^  and'ijtfoelUng'^  l>rfoir%*S. 
iSiiilitiJjkvnii&tikteei&rlaiJ^fo  by^dSeiue/ondtbe^i^i^en^ 

bs^fidj|iig«  td  >thc» '^diftb 'iutd  8oud)j<'^eire'formeflyiinefa)^ky#* 
ttkifcb  ^re:«fred)otv%<i4rf't]ie  S^ioe  ^vety  tim^'thaft^  (h6l!<6<h|iEi))Ju 
^D(^«'flo<Mk : '  ^«i  ^v^  (3ftmed^by  ti^ = etrettttif^^  •  MMt  *the  ^mA 
iM^M^  ^^<9'«uape^  thewatefv'W^^'<}<^^i^^'^<^'^^  ^trftkiM^ 

i^i;$b€r^<&eaidow^^>   Sv>efp^'^ear>a  'n^^ 

Indi^tfae'ffiioit^' white  %t i  ibis '  aimie  ti«><^  'awbflA^  dtj^ifetittg  aiM 
4ii«yifte^ -t^iilMKi^ef  tbe^nvefifi  Ai^tlU  Hridtey  bt/caiisft^  t^b{Aedl^ 
tfa^iaeeeBaitj^^if^fs^ttiKiiig  these  ttmiidatkMi»'0bHgtd't&0'itib&bJk 
lUteJixiiiskjoel^EiU^f  thQ^qperratitos  t^'aature^  by  >Wifi^S>r)^  fi^A 

1»Ui«lv/4]»gb4l<pMi9seibi«i these  ^w^tfiownigs;  aod'thA*  liMl^^df'tti^ 
IS4te6>b^iag  tidntiimiUly^etevated/ tbe^qtiayft  wete  ibt^G^^^'l^ 
frequently  raised,  and  the  surface  of  difTdrent  quarteHi  li^i^tM^ 

i0)ti&0ithe'tisitig>grkmfds  ^f  M^ulitui/  and'  of  'NcTtr^ii  IkMi^icI^ 
Imin^iNoiiv^lle/  tbe^'StiiaU  bilk  of -meHyacinthe^rttid'TiMttM^ 
aB»d  tb^'iabytinth  df  itli«  Jardin  des  Plantes.'  Tfatt^  ^pidttfti<m 
^orbiisMlg^'d[ie'Sur&oeft<)ff  these^ieposits  of  rubbUh  wen^paikikdly 
t^^Velied^  amd^Hew  streets  tmced  upon  tbemv  The  fi6utev»ti|^ 
4M«»d&  tbe^nditlihy  being-  the-  remains^.  of-  the  anoint  rmlpalti^^ 
^bHQra'^pot  of)  ground  whieh  is  higher  than  the^lrest*<lf  th^<dity 
«tkd* ttej^hbourmg faitxbotirgs^        .    /  .i ,:;/ .>.',.» 

'j'^ii'bas'  he^A  long  propos^  todetermine  thereaMevebdf  ,tte 
diiieiteiit'quelrtdTs.  in  1742,  Buache  formed'  the-  project^f  f^ 
fennliig  a;  Ir^drogTttpbical  plan  of  Paris.  The  inundatibii  of  1740 
Aimi^ed  the  original  )jata  of  a  general  level  of  &&quarien^  thistt 
iMul<4beea'lludtmder^at6r.  He  after waNls'drew^iBeY.Md'|»i6fitei^ 
^'^ei:^^gi^ttQd,  by  traverring  the  town  in^  difibreM'  dirwtioHi. 
'Km  wMl  is  thefoiily  <me  hitlieito  Mblftta6d.'>'In^iord0i<«d  bi»^ 
«^0«^iW6ii&  upon  A  Miger^^aki,^  there  ^^ercH  tnU^^^l|K»('^V^ 
nique's  large  plan  the  heights  of  different  poi^tiT  ol'tht^iMifltolf^ 
jfld  rlrfelkieAce'^tQr  4a»^H»»ti«d:>plaa&i  m6^  eJttove 


a»  ProceediMgg^)Pkil(aiimvt^od^  ^WJi 

found  to  be  on  the  MUM^utet^l  N»^  <^^  Joki«d^fe<f«S^«lHfetP, 
which  produced  a  nuni1|er\i6f .  irregtthar  polygonsy  whose  traces 
showed  the  intersection  of  the  surface  with  several  horizontal 
planes,  each  of  wfaicfa  was  rw6gA«a'^«ctra  ftfaDve  the  other ;  so 
that  these  curves  show  the  limits  of  the  grounds  that  would 
be  successively  inundated  if  the  water  of  the  Seine  were  to  rise 
metre  by  metre  -above  its  -oi^iiiary 'levw. 

Memoirs  on  the  Navy,  and  on  the  Ctvil  Engitierjf  of  France 
and  England  containing' an  Account  of'tico'Jdjtrhei/s  hiade'Wfhe 
Author  to  the  Sea- Ports'  of  Englatidf  Scotland,  and  Ireland;  by 
M.  C.  Dupin,  of  the  Academy  of  Sciences. — This  collection  is 
much  more  interesting  than  its  title  would  lead  one  to  suppose, 
'nie.acoottnt  of  the  two  journeys  contairi^  oirily  Ae  K^^fom^ 
Had  descriptive  part ;  and  it  makes  one  wish  for  a  nfore  e?^teftrifflW 
work>  which  indeed  the  author  promises*,  and  which  Will' tffett 
i^ontaia  the  theoretical  part.  This  account  is  succeeded 'bjfW 
notice  lelaldve  to  the  construction  of  the  breakwater  atTlyioidti^J 
and  a  description  of  the  Caledonian  canal,  interestittg  't6  ti^hif 
class  of  readers ;  a  plan  of  a  large  work  already  in  great  forward- 
ness on  the  naval  architecture  of  the  l6'th  and  19th  centui" 
experiments  on  the  flexibility  and  elasticity  of  wood;  a' 
extensive  memoir  on  the  re-establishment  of  tne  Naval  A  cade 


with  much  useful  advice  ;  another  memoir  on  the  aclijfttl  sta!t^|^ 
the  maritime  museum  established  in  the  arsenal  of  Toulon,,  atntf 
on  the  works  of  Puget  which  are  preserved  iil  that  arsehkl  5 'iiil¥ 
]astly>  ft  description  of  the  machines  for  the  naval  servlci^  'fcdii- 
struotedat  Rochfort  from  the  plans  of  M.  Hubert.  The  WMl^ 
is  accompanied  \vitli  leports  which  have  been  made  W  We 
Academy  of  Sciences,  the  Academy  of  Arts,  and  by  the  naval 
offijcers  at  Toulon,  when  the  author  submitted  his  diflfer^nt  w^lks 
tpJiheiripspection.  The  History  of  the  Institute  will  evxhrlltt^thl^ 
li^pqrts  which  were  read  to  the  two  Academies  ;  and,v  dherfcfert^ 
we  confine. ourselves  to  the  transcription  of  the  conclusik^n^ 
liiat  made  by  the  naval  officers.  "  The  commissibnens- thia^ 
tBlali  the  general  plan  of  the  author  is  well  adapted  to'preidiiec^fb 
good,  useful,,  and  interesting  work,  worthy  of  the  encotn^agevdietlt? 
of  a  great  nation  (this  refers  to  a  view  of  naval  architecture)  ; 
and  they  hope  the  Minister  for  the  Marine  will  not  refuse  to  the 
yRUJig;iBuitiioii JioUe  and  ht>ftourabte  eticouragementsj"  Hie^^jlin* 
oipal  of  which  tave  been  just  pointed  out."  Tlvey  sife}'^>liite 
b^rethi«,!^:thatitwas  desfraWe  M.  Diipiti' should  be^-jbifCiWKW 
tift*0i:aawQbi  the  principal  seeu-^orts  <ii  France  und  foreign^^litdM* 
td^nieliC^der4x>  fiinia  ad<im)paiH,ial  jtidgment  of'v^IiM'6dfi^6jdaf 
^fa*,'  to. itoliecb; together' <the  niost  tmpol-tant  ihjBiti^rtUs,V|ftia^^«» 


limni^i^^f^ff^^^  "<>  '^^  ^  i''""^^ 

I«tfio.vnorl  lin:iv'»«  liiiw  'j;/i'hn>:  yfj 'io  (Wif)-J>ti^im  -lmIj  b^>v/nilk 
4)tt  :  i^rflo  t)i()  iivfiitii  yiiiihii  M  iiiiii'iiiiii  iiiim  il  mfag  lo  il-wf'^  .^Hij;!?) 

.■vo.M,,i.v>:    Mr.  m..l  hSMKV'^mmi'uu    .i-.Mi  -n.-.u.  iD.^.i 

<^^ta9 tiuod^y^  jjii$t.4  publi^bedy  ^tb^tr  liAdJk  exiA{;s  ob}  ithe  >  isdaili 

^^ft9).;nQ  at  jeast,  ]QUd  ^obd)(ily  wiUi.beli^o  al&Q;tid  oibstii^fritity 
m^flf^jqlt  ,wpLS[iP/9J}  /fi^^'^r^  iQf  t!a^.;Qj(iaA&»c^  ofl  chalk  ixxS^Xf^tiHA 

'  Tlii^  cplpVj^atf?^  mqi^faAn^.,a»t  ig^fiepfij  Jfino^^n  by  ti^jttwaciirf 
4fi^flW^  K^yW ^rt^Ry.W^  Map^jftb^l^.,t^^i«tiJ9*4>.PAlthfJfeiniJ^ 

mp.^  mm%'  \r.!hP^  mmi^y.  jf  ^^  hmih  tf>  4?^fi^nd  « lAe  »dtitii> 

'^.  J]%te  a«igUbi(liHrbb6d  of  Moscow  GonsistsiprihcqMAjfolf  stri  di^gjlj^i^ 

fymlUr  ^bidincBemUMigi  the  Londod  olay  ;  of  a'  bed^>d^'^srid^^k# 
^^d^AQn^^;  which;  pro^blyiCOFreBponds  witfatHe-KentiHU^ttj     " 

gUffy^mdtfomsitiQJ^y  ^aind  of  ano6Uti6  limestx>he(^pp^6tt^i 
ek^aFftfter  ol^otda^d  stone w<  Considbrable^biOfokff^fgirUme 
«l«)fi»iinMdJooaeoilithe3iirface  of  th€Lsoil.'^<lbid.p.J^lv>"  - ''^V-- 

sfi^jcj^i^^^u^pte  of ,maff09»ia^  aodtcoianiioii/ sdlti  >ii8^ ^bifliiV 

lWt«firy»iRtoWgftl^j-»i>^M^f8iw  itl  W')H»;^»wnJaiJ)lrd^     ^tCtefe 
4>iDawmg  in' these  pestiferous  v^ateiB  \  Wtvi^  \s»^<bVBfe  ^^k^wc^- 


Ihf  AeBM^twpnitenvd  iihMuidfctd».fatWW'aiguBiitVM/'«te'Wi 

IlitteiiiUid'iatcilerablfBaliiWi  '  Fmm  t!hiB'eXb^tfM^iit;%Dffig'6r  M 
suffered  a  ^od  draiofafHMtiTeniMiieej'ttM  Afly(tt6i^£yt^ifb^i|ifg 
Ibfiupoilitfie /bodf,  which  no  atfeenipt  dt"#tnltiAe;'t:ti)Jl9}^M6ve 
fix  flOBie  time  i  and  eevet&l  of  the  partt  MttJOlItd^  ^e'jifUt; 
tipofl  offlkin  for  many  BMtJC*«»iVeda|jfl-'— (IbiSlp:  192;V'^'''' "' 

■  I  can  uDderstand  the  meaning  of  «T«iy  part  6f !  the  ^t^i^c^ 
^Imraiption,  except  tbe  nllegfed  loei  ttf  sight;'  If  defeett«'ilfjiR4 
tjiat  toa  specimens  of  sftlt  collected  frohi  iSit 'southern  ex&emif^ 
of  the  Dead  Sea.  did  not  deliquesce.  •  This'WaSi  douhties^'cMfi^ 
tothA'drviiesB.of  the  climate;  not  to  the  frarky  of  the  tfdlh''"^!^ 

.  ..  -..,-.,  i  u:  >.;    .  ..      ■     .  -     .  ,"  ,!■■'■  ■  ;i'ii..'';  ^I^m 

V.  C(imattofMoserm\  '  -"' 

■'tiik  WVtftekt- frost  of  the  winter  1R17— ISIS  was  ,f:qoaI,'.to 
^'Sfe^TteiUiiiur  (-  31''I'khrenUitJ.  iLiPcltTsbui^li  ib^j'iM, 
-1-  dO°  f-^^'SSi*  FtiliTi-iilunO.  "13iif  ihir^  ivinter  ivas  rtclo^tQed^ 
mid  OnftiTbr  the  quantity  of  snow  was  uiuisimllv  i^reai, ;  tlui'b4^ 

JJroofbfl^sitiildAoss;  lor  in  vei-%-  ?evr;ie -.waliiL-r,  there  fa%,t^J 
rttleanow.— (I6id.  p.271.}  '  _  /,,..,,•..  <  'k  loirjjm 
..i.,  .  VI.  Ff^wfortWflf ■  M6wru*n ■  ■   '■■  -''■"i'l'-*  =trfJ 

■When'the  French  qnittedMoscofli-i'  there'were"  Qtily'l6Sro 
rMtabttanfe  !  but  in  the  winter  of  181^— iSl8/tS*'popfilaSffl^ 
amounted  to  3!2,<X)0,  induding  21,O00  militarj'.T^biHl)  ^ '^"'  ^jjj 

i.     .       .  VIl- A'eiu  ^eiofee/ i.«M/.  •        ::■  ;    x\  •a^'iv 

■  .Charles  Macintosh,  Esq.  who  has  lon^  bedfi  a  iliitiblHcwiiSf 
of'Sugar  of  lead  in  Glasgow,  accidenttdly  obtained,  sbm^iitbdtW 
agOi  a-sall  in  large' fiatrhofflboidal  cryBttis,  Which  Ofct^oiifiiW' 
<U^d  in  tbeir  shape  from  the  crystAls  of  cnrnnioA  Wogai'w 
Und.  Happening  to  visit  the  manufMbotV  while  these'Ctpfe^w 
iKte  tlaU  Ja  JMr.  fflaointosh'H  potaiession,  \  carried  'ftwt^  ^'-^rfffi^ 
«Ment  quantity  of  them  to  enable  me  to  determine  rtrtirprOpiiltifii' 
UkI compaaition.  ■>..'■."  \\ 

..  The  crystais  were  white-  and  tvanslacent,  ftnd  enflsisteA'fclf  V^i^ 
rh ombo id al  prisms,  with  angles  of  106°  and  74°.  Eafch'priiifif' 
was  terminated  by  a  dibedrsi!  summit,  formed  bytwo  faces  pro- 
ceeding from  tbe  narrow  faces  of  tlie  prisa,  amt-meeting  at  an 
angle  of  130°.  These  crystals  were  not  altered-bj' exposure  to 
tbe  air. 

The  taste  of  (he  ehit  was  sweet  and  astTin^ent,  similar  to  the 
taste  of  common  sugar  of  lead.  Its  specific  gravity  was  2'576, 
4£^E;te«(Wi«ttm'oe  60e, 'LOO^«t».dr  water  diM(#^'9¥« 

fvti  of  t&e  salt.     It  was^oVnUe  ^o'mi^<^Vd^^'<>ii'^*«MM<9Mir 

with  coQuaon  sugar  of  lead. 


WpTrTfln'^    Tr,ilT-«P    Bi  .^,p-M-.--i  ...J.— ...~y    -j—r     —I V—,     -.._.,     nnr 

^^^]^gl^pMd|,9a<^,bf^Vme  BobtialnaostSaOoiioe.li  ll>'n«8''t:)l«tf 

^iff^iM  V,^'^V>  ^ifiWi^A  vf^K,  wi  piecipttated  the  lead  b^  mealid 

ifyfp  4i|<^r^P-l^  Experinianfa  indicated  the  qaantity  of  acetic  acid 
i^|i^0^g'>.  of.  tie.  8aU,to  ba  11  gr-;.80:tbat  100  gr.of  the' Salt 
ajnJ^a,;j^^,of  acid>'  Tlic  theoretical  quantitVj  ASfrtll'^e-sWil' 
E^low„ij^  Zi^'S^,  />l:'ftscribe  the  smsU . excess  IndieiU»d-4>;|i'-^' 
trials  (wliich  amounted  to  0'15  gr.)  to  the  difficulty  of  determis*' 
ino^the  exact  point  of  •atUTlitioD.  ' ' 

Tp  determine  the  qi^antity  of  oxide , of  .lead,  I  piade  tlnee 
Mtp^tfriii^nfe:  i.  t'weiglifid  the  carbc(U^e  of  lead  procured  bjr 
a^ftoi^i^tpsing  5t>  gr-'  i>(  the  salt  I>v  bicarbonate  of  potaah.  2. 1 
isHdaerf  50  gr.'of  to.  snltfo'a  heut  .of  504° ,  and-wdgh^d  itifp. 
^flijfe.'  'I'tHen'-^ssfilvecI  oft'  tlie  oside  of  lead  ,hy  ^niBans.-^, 
^t^ytic'^bid,  lind  Wei^fied  th<^  re^i^Junl  metallic  lead.  3.'  j,pre|^'{ 
piUtted  60gr.  of  theaalt  by  means  ofsulphuric  acid,  and  weighed 
the  sulphate  of  lead,,  after  beiuff,  well  ^trailied  and  dried.  By 
.f ...      ■    .,.:....,  ,      ...  ,.        ,y^^ 

^.4f 


_.,-        _,,p^.,-j  j^.,.., — ---:—. —    -quwb*- 

.  tity,  a^  we  shall  see  immediately,  is  60  gr. ;  {jut  as  the  products 
of  each  of  the  three  cxpfetiments  were  collected  on  a  filler,  dried 
if^,.t^,  w^.ajr„  ^hen  taM«Q  .o£F  the  tiltep,  and  heated^to  veHneito 
i|]^.4.,p|at4fiwm  cniciW,  ;prfbcticaL  chemists  wiil  t«e Hbat  tfanib' 
mi),si  h^ve  ibeeii  same  Iosm  euetained.  Tliough  tlM  expeii» 
mei)|4ijM'£r«  nmde  carefully,  yet  I  do  not  think  it  at  all  unlikely 
tli^t^qss  ofihalfa  grainnughtliAvxheieD-iiicuTred,  wjiibii  iiiul' 
tlffitiis^r^i^jsite  to  loake  the  result  of  expenment  agree  wiUi  thtf 
theoT^liCiJDutnJ^er.   ^  ,  •  ;  -         ..    .  ■- 

If  we  edppose  this  salt  to  be  composed  of  an  atom  ^f 'S0c4ie 
ftj^ft  ^4  li-otoipiofoiiide  of  lead,  theoits  conipomtien'wiil'btt 
'SfcWW^H  ■,...■..■■■  ■  ■r'   ■■   ■■«'■ 

j/iq  >■_>■>,■;  -'Aetitic^ttOid  .: ;•■..  .V-.':'  21'85"-  ''■'  '■  *" 

■tj;  J..  j'i.> .-.  ProtoiidBtjflead. .':;.. '.;;:' 60-Oft  '  '  ■  '  '  "' 
■„.i  ■-fi--,/    .'Wo*«r;--'..'.v..i. ■;.■.■..-;:...  WIS     "■ 
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Acetic  acid 23 

Protoxide  of  lead 59 

Water ; .  19 

■ r 

100 

I  consider  tlie  agreement  as  sufficiently  near  to  leave  no-dcrobt 
respecting  the  constitution  of  the  salt ;  so  that  it  is  composed  of 
6  atoms  oxide  of  lead,  4  atoms  acetic  acid,  and  19  atoms  water* 

VIII.  Remarkable  Double  Rainbow.    By  Mr.  MaGome. 

(To  Dr.  Thomson.) 
DKAR  SIR,  .     PahUy,  8epL  7, 1819. 

Tlie  afternoon  of  the  5th  current  was  distinguished  in  this 
neighbourhood  by  frequent  and  very  brilliant  exhibitions  of  the 
rainrDOw.  One  of  these,  which  happened  about  five  o'clock, 
attracted  my  particular  notice  from  an  appearance  which  it  dis- 
played, which  to  me  was  uncommon.  The  lower  half  of  the 
spectrum,  commencing  with  the  green  rays,  was  distinctly 
repeated  iu  the  regular  and  usual  succession  of  the  colours.-: 
There  was  no  interval  of  space  between  the  usual  rainbow  ana 
this  novel  accession  to  it ;  nor  did  the  breadth  of  the  spectrum 
with  this  addition  appear  to  me  to  be  much  increased  beyond  its 
usual  size.  A  dense  cloud,  or  rather  a  descending  shower,  soon 
interposed,  and  took  from  my  view  this  curious  phenomenon.. 
The  secondary  bow,  with  its  inverted  colours,  was  visible  along 
with  the  primary.  The  arch  of  either  did  not  extend  far  beyond 
the  zenith,  and  it  v/as  the  southern  limb  of  tlie  primary  that  exhi- 
bited the  appearance  above  stated.  It  would  gratify  me  much 
to  inform  me  of  any  writer  who  has  taken  notice  of  any  similar . 
appearance.     Excuse  this  trouble  from,  dear  Sir, 

Your  obedient  servant, 

A.  Macome. 

IX.  Octahedral  Iron  Ore, 
> 

M.  Robiquet  made  use  of  octahedral  crystals  of  oxide  of  iron 
extracted  from  a  steatitic  rock  of  Corsica,  in  the  formation  of 
peroxide  of  iron ;  but  the  colour  of  the  oxide  which  he  obtained 
was  bad,  resembling  that  of  rust.  This  led  him  to  suspect  the 
presence  of  titanium  in  it.  He  dissolved  a  quantity  of  the  ore  in 
muriatic  acid,  and  evaporated  the  solution  to  dryness.  On 
redissolving  the  salt  in  wafer,  a  white  insoliible  powder  remained, 
which,  when  heated  to  redness  with  a  sufficient  quantity  of  car- 
bonate of  potash,  became  soluble  in  acids,  and  exhibited  all  the 
characters  of  oxide  of  titanium.  He  extracted- about  six  per 
cent,  of  diis  oxide  from  the  octahedral  ore  which  he  examined. 
— (Journal  de  Pharmacie^  1819,  3\uae,^.  W^^ 


18!9.]  Schhtific  InMKgince.  38^ 

X.  Juice  of  Carrots  as  a  RemeiSp  in  Caucer. 

I  knqw  not  whether  it  be  proper  to  mention  an  application  in 
cases  of  cancer  which  Bouillon  Laerange  has  brought  itito  notice, 
and  which  he  assures  us  he  has  often  employed  with  the  happiest 
effects.  The  remedy  is  the  juice  of  carrots  applied  externally^ 
together  with  internal  medicmes  suited  to  the  circumstances  of 
tiic  patient.  It  is  possible  that  carrot  juice,  or  rather  carrot 
poultice^  applied  in  cases  of  cancer,  may  have  the  effect  of  aRe- 
viating  the  pain,  which  may  render  it  of  some  value  to  medical 
practitioner^)  ;^  but  to  trust  to  stich  apphcatioi^  in  cases  of  cance- 
rous mammse,  as  M..  Bouillon  Lagrange  seems  to  ad\ise,  is  a 
practice  that  we  trust  no  surgeon  in  this  country  will  venture 
upon.  The  following  application,  which  the  same  practitioner 
recomfhends  under  the  name  of  anticancfiwus  topicy  is  little  elae 
than  a  modification  of  an  old  method  oflen  employed  in  this 
coiintrj'  and  in  Germany;  but  I  never  heard  of  any  case  where 
the  application  was  attended  with  the  cure  of  the  (iisease. 

9>  Simple  plaster,  Jiv. 

Melt  it  by  a  gentle  heat  in  a  stone-ware  vessel,  then  add  of 

Yellow  wax .H  . .  • .  ji 

White  soap 5ss 

Turpentine Siv 

Melt  this  mixture,  take  it  from  tlie  fire,  and  then  add  of 

Leaves  of  hemlock  powder  . . . .  5y 
Pounded  sulphuret  of  potash  . .  51J 
Pounded  camphor 51V 

Mix  exactly. — (See  Joum.de  Pharm.  1819,  June,  p.  255.) 


XI.  Analysis  of  Galha nam.    * 

M.  Meisner  has  obtained  the  following  constituents  from  a 
f^ct  of  experiments  to  determine  the  composition  of  gafbanumi 


Resin 329 

Gum. 113 

Cerasin , 9 

Malic  acid 1 

Volatile  oil. '17 

Vegetable  debris •     14 

Loss 17 

500 

^rompisdorfs  Journnl'der  Phamnic\e,  ^^s  cja^X^^m'^^jaMS^^^ 
Phttnntude,  1819,  Juillet,  p.  308.") 
V0L.XIV.  irv.  2B 
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XII.  Action  of  Binoxalate  oJ[  Pol  ash  on  Black  Oxidi  of  Man-- 

^ahese. 

SL- Van-Mcms  has  ob^enFed,  that  if  into  anyvtaiel  cont&iftiiig 
Uad;  oxide  of  manganese  yte  pour  a  hot  solutiQi^  of  t>i^6; 
of  potash,  and  after  agitatU^  the  mixture  throw  itupoa^a 
we  obtain  a  liquid  of  a  tine  red  colour.  Durini^  the  tfbtion  of 
the  aei(|  on  the  oxide,  a  dpax^tity  of  carbonic  ac^dls  dis^gagedi 
— (/ourn.  d^  Pharm.  1819,  July,  p-  307.)  ' ;  ^  j 

h 

XltL  Meteorological  Observations  at  Cork.    By.T.  Ho£4  IBsq. 

(WithaPlate.    See  XCVIIL).  r. 

(To  Dr.  ThoBBion.)  '  -  * 

Sill,  C&Htj  Aug.  1(^  1819. 

I  i^iscLosE  you  the  result  of  my  meteorological  obsenrationa 
mad^  .'in  and  near  Cork,  for  the  second  quarter  of  IS-IS ;  and 
i.  Sir,  vrith  due  respect,  ^■'' 

Your  obedient  humble  servant, 

Thomas  HoxT. 


,»  APRIL. 

K.U  Fijic;  BomeBhowenl. 

;,  ^  *"»I5J  ^^yi  cloody. 

^  S,  4,  5.  Dry  ;  cloudy. 

"  '6.  Clowdyj  brre*e;  showers. 

9.   Tbick  fof ;  showery. 
( .  ^    Bright ;  cloudy  eveaiog. 
■9,10.  Bright. 

tl,  12.  Brf|:ht)  occasional  showers. 

13.  Fair  %  rainy  evening. 

|4.  Briglit. 

15.  L^ght  showers. 

16.  Rainy  morning;  cloudy. 

17.  Ditto;  rniny  evening. 

18.  Bright;  occasional  hail  showers.  * 

19.  Rainy  inorniog}  fine;  rainy  evening. 
'm.  Rainy  da>. 

SI.  Bright. 

22.  Ditto;  some  light  showers. 

S3.  Cloudy  ;  misty  evening. 

^4.  Misty  dav  ;  rainy  night. 

«5,  26.  Cloudy;  dry. 

S7.  Cloudy  morning ;  rainy,  p.  m. 

£8.  Rainy  duyi  wind.   .  . 

$9.  Dry  ;  cloudy  %  rainy  evening;  gale. 

30.  Showery. 

MAY.* 

■    1.  Bright  I  rainy 'evening. 
•'8.  Rainy  day. 

};. 3.  Heavy  showers. 

,  .  "rf,  6,  Brij^U  t  duyn . 
^"'S,  Rainy. 
••■•7*  Cloudy  f  niojp  eveniikC. 


REMARKS. 


T/: 


i'>ts 


11 
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8.  Cloodyi  eonMrain. 

9.  Bright.  > 
10.  Cluody.  ,.  .. 
U,  12,  13,  \Ay  15, 16.  Bright  d;ij< '/ 
17,  18.  Llghtshowen.  /• 

19.  Dry;  cloudy.  .•". 

20.  Showery.  .     , 

21.  Bright;  raioy evening. 

22.  Showery. 

S3.  Dry;  cloody;  gale. 

24.  Showery. 

25.  Ditto  ;  rainy  evening. 

26.  Bright. 

27.  Frost  last  oight ;  fine  day. 

28.  29.  Bright  days.  .  . 
30,  31.  Showery  ;  rainy  night. 

JUNE,  .  ..; 

1,2.  Bright;  some  showers. 

3.  Rainy  morning;  fine  day. .' 

4,  5.  Bright ;  some  showers. 
6.  It'iiny. 

■  7.  Bright ;  occasional  showers.  ' 
8.  Fair;  rain  last  night. 
9,10,11.  Bright ;  occasional  showers.. 

12.  Bright;  dry. 

13,  14.  Ditto;  showery. 

15,  16,  17, 18,  19,  20,  21,  22.  Brig|i^ 
dry  days. 

23.  Fine  day  ;  rainy  e?enTtig.  ^ 

24.  Showery.  :  c; 

25.  Aainy  night  and  morniogi  fioedflj* 
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0-08* ,  .1 

0-114 

0(J84  * 

0*048 

0*084 

^Q16 

0-2W 

0-074 
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XIV.  Method  of  preserving  Water  at  Sea. 

M.  Perihei,  who  has  exatriined  the  different  methods  reconio 
mended  for  pcey^nting  water  from  becoming  putrid  at  sea^ 
considers  the  following  as  the  best:  He  mixes  Hactoxide^of 
manganese  with  the  water  to  be  preserved  in  the  proporti6n'!of 
14-  of  the  former  for  every  260  parts  of  the  water,  and  shakes 
this  mixture  once  a  fortnight,  black  oxide  of  mang'anese  baa 
not  merely  the  property  of  preventing  water  from  bocomfeg 
putrid  ;  but  M.  Gay-Lussac  informs  us,  that  it  sweetens  water 
already  putrid ;  but  unfortunately  the  water  retains  a  htile  of  the 
oxide  in  solution  (Ann.  de  Chim.  et  de  Phys.  xi.  1 10).  Ipresutne 
that  this  portion  will  be  precipitated  when  the  water  is.  bpifed. 
It  is  probably  held  in  solution  by  sulphuretted  hydrogen ;  unless 
indeed  it  has  the  property  of  converting  sulphuretted  hydrogen 
into  sulphuric  acid,  which  is  not  improbable,  though  it  has  act 
been  determined  by  experiment. 

XV.  New  Method  of  preparing  Pharmaceutical  Extracts. 

By  Jqhn  T.  Barry,  Esq. 

Mr.  Barry's  .method  consists  in  completing  the  evaporation  of 
vegetable  juices  and  infusions  in  vacuo  by  means  of  a  simple  apM- . 
ratus  which  he  has  contrivedfor  the  purpose,  and  for  which  he  M» 
obtained  a  patent.     By  this  mode  of  operating  they  are  excluded 
hojla  the  action  of  the  air,  and  at  the  same  time  the  necessity 
of  exposing,  them  to, a  higher  temperature  than  from  90®  to  IQCr 
is  superseded — two  most  important  points  in  the  preparatibn  of 
this  t;l&sd  of  medicines.     Extracts  thus  pxe^Mx^^  ^^Stet^^iTCL^j^^ 
in  coipmba  use,  nbtpnly  iivt3ie\T  p\i^%\Ci^ir^)»^*^W«^^^^ 
properties,    thus  ^'  the  taste  and  am^YL  ot  «»»  «Ja»RX  ^'^  "^"^^ 

2b2 


Larereiiiirk.ai)K  d'flnrtiit  a?  is  the  colour t^'th  oftlit  sulublp 

Jfe««tiiH*;iH  ill' 
iiiitlftict't'flriil  J  I 

Tlfe'e*;tti<W  of  ■fofctdmina  contains  a larce  ouQiiti'tV  of  cn&tal^.^f 
^fettdtJ'liibd'  Of  iSilt,  Hilt  1  han-Uf"  Si>  TMr  'B^rR  "  sij'bc'?e% 
W  pfdkHn^  tifhet  of  theJ^  m'l  ^epintv  stfitt?  ^o  aV to  gn  &'  A^ 
yriVt^temah  ^n  III  some  ilt  nipts  to  itUm  Ihtm  puff,  isil 
iSWcbh'iUculrtrf'v  to  disiournl 'ihn  iiifui.tii  i  w  j';  (r  icrib'e'-m 
■ttrtfiftroets  I  bctjmcatquaiiit  .U  ith  111.  Mu.iihr  fi.  t,  ifiSt 
^boSblidric  nad  m  a  soliiUf  •.  i  i  tn  Ik  l.Tund  in  ill"th*p 
^j^ttyt^ts  'On  ftirther  extch.tm^  I'u  n.  ^Ii^alj(iii,  i(  n  i  i  Lfi- 
itafa^dtWt  IM-*  and,  l.t-sidL^  ili  it  ^m  i  ii  U  it  wlnth  lm^u  as 
ilrOa«Ha*e6flm)e,]-,t    itemed  m   i\i  Mill   I       lM__(tiMt       tt 

tiMm  bt^ft  t.uii  to  t'l.  -uii].,[    t  till 

iybSMhcfe  tlul  ^  .n  1  II  a    1,11'  linn     |i 

Ve^eftipfe^  whu  h  in  .iiKmr.  i  mi  ,        , 

'■*^e^4x(tset  OftiiTasatjani  i.--  imlhcr  r.-iJiiikiult.  iii&tiiK  e^ 
atef  fflfierence  In  tins  s^niitle  quilitit-,  ol  tht'.p  prfinritioM. 
ftj^nd  of  heipt  sweet  to  (lie  tasU  ind  iii|,!i  ■  i '  kuh'I  JiHc 
fltttWtepifridiA  Tile  common -mv  it  isbittfi,  \ii  1 1  I  n< 

JfHKii^sW;illattt,  itB  taste  nmili  rtaemUts  th 
HsBK'  Wft^ 'respect  to  the  strnigtli  dt  evltaci,   i 
I'Baie^tidt  Vet  gamed  sufficient  inliimi  itii  11  (r  I 
4'yie(t',ef  tHStelatlveproporrton'i  \  hi.  h  tl       ' 
d*ti:iW!*,' btft  Iha^el)eenmfoim(d  I 
OTib  haVfr  grr^h  thepi  a  trnl  ihif  Uu  \       i' 
S^giii'    'Pcftiaps  some  gtntleriMii  wj'l  .    i,  kl  i   iii      ul  j     [ 
toffifSfetttlJ'  "tlesemiig  of  iincst  ^iiiim  to  .  nlli  ti     u  I     i  -i  ,it- 
iffrtrt  tff'ca«fes  as  \vni,tnabk  iiim  tu  prt^oil  to  ,In   -■     i,t%  nii, 
^Hitn*aci*es      1  shall  be  ghd  to  nlUi  f .  i  ih,     k.    piuKL  .^t 
«Wiil,'flJieeitiiei!ig  of  any  kind  wludithc;  mn  1,^  iiulu  nl  (..  mAe 

"Thtrn-^  rcthm^  iiLi\  m  the  rnmiiil.  ii^  imhidiVii  'ii^¥t^>*i 
Spljjriitu-i  icf-  iht  pntent  is  (oindtd  iiprn  xht  m'tlird  iit 
fiwtttihg  a  '-t  It  inftn  b\  niean*.  ot  steam,  aM  xl^  iiJafrrtaisEri^  it' , W 
Wtttfet^^tTieiihdlpiindtf^attr  iien6i'^e'i'pbttk%'fftihiYtt 
WTrigftiiilietrderpd'eastotn^ma^LHHm    imllts'.  (.U.f'risiry,HLl 

rit!aWd'iutyytijiig^rfri*)«ta ai (.tin  i  m u  M    tn,     ,     i>iii^v 

ryfitlitt^.^tibd'titfeattnaKffig  ''(In.,!  %f™. 

-*h«irtyeHfr(iUStffhi*pfe!ibn^  .Mi  .  i  llbl^rt^^ 

t<j'dt-iiIttMi>''iipbMiii,'aiffcriRg1ioi-itliJiwj.Kiilij*bLLii;Vaiitfg 
"■    ■hiBjfeJ^  «■ 'Ay'^aWiit,  'irfiil^'thtifethettefirt^tutt^'miiVAVu 


Piirpu       v)i  n  )f  t    sfited     that  ftl;h(^iK[h  no  pyffp  ?>•  t"=wlwsi 

I     I   If   I  liLi^ht  of  2^  i^^^qs  ^Hnpg.ra^ 

111  iwii  Lq  jptmtp  yifth  la.  .fp)pnm,psf 

I       I  HoiiUtruftl;ifc<Sa>„iui4at,f'S«pl)Wi^ 

1  I  the  IjofliiL  tjuiili'^Wlow  100'*  r^Tii;,,  9ft^b,^ 

I  LMf-i^  tlyitbyicertain  laiprov^ppta,  ^^lsteJff:- 

1  LdaceiJty  Ip  s  fjia^  9(i"'uitlie  oidioarj  p«c^ 

111    v(     lIs  empi'J^etl  in  the  appiiatu*  jirstjivi 

I       I  (  isL  J  L II  pull  htd  111  i^  tivitr  ;^m^^Q^ 

,  pdn,    lud    ituated  lu,  awatprb?*!^ 

1  Li     liLati  of  it  Il^cI    mtOi^spcqud'Ve^^eC 

\  piJLi  spiitrc,  about  tiirei,  tipes  a^  large  Rs  lite 

u  iqed  at  ple^ifre  %   coli  \\aAe^    4  ipay  l?e 

1  ;       In  l^t,  pige  wt^ich  coni^^ct^  If^C^^  tlTO,  ja  a 

lu^         J         i     by  wliLoh  then  communicatioi^  Wftf)^  P^^ili  9thfiT 

"        '■"^-'''"'  Jflo^^fjll,  i^yMifcitif?  U^eu  clcaed^fdp  afr  tt&^ 


ISK'  ^fiHp^R?fl'^^^F'  iW^ltif?  wen  clcaed^fdp  afr  t*^ 
^Fu^>VBM  ^M  *Wt    T"e  stop  copk  ^^htt;:^  il^fifb  to  ,rt(^ 

^UoAed  io  m^f  mOiW'  "f«  1 FOPP?""  ^Plx^r^  "^W  ^tjt^g^xpe 
^ntlit  air  fof  H])i{.|i^^cnww^s,^S^gpmi]RqH|y  cvf^grtt  1 
1  '  I  «ii  t.bL(_%^9j^^j  t^t^aai,sa;fj(igm(jf^({3H«(J, 
tl.     ill  I    It  lilt.  <  uppf^r  ipfeefre  Js  iffubt^A,  p,h.^  ti\e\stfi^fa.  ^ 

^jl    aeu  tid  ;v4^  i4(f(it^efi,upP}^iU?A,^rii^a«rfi<J?,i     

l^i^mti  \\m  m^nc^%M^  Mi^  pwpei  Rpbere  >vV^h  c^nltWM 
%H'r"^f''?L°f  ''9f  f')"^  9\'i'^  jvboie  app.tratu5,  i?  ^ow|  pt(rtii?% 
^^^^pi^'t^^?  f^M  *>/  opeim^  the  infpriuediate  yqp-pttck, 
^asjom  T/dis  ^f  f.U^  p^  in  the  stUU  ^'ush  uitq  the  ^pl^ere^,  ,51114 

by  steam  in  the  same  manner  as  the  first  was,  alter  ^Wiiich,;ft 
iHomft^ta^  cyni^^pnicstion  13  a^t)  ^ow^d  bejjweeij  iji^  jron 
^tti}  japd^  ^the,  jecej^ cr  ht  this  mcaii!)  fqur  fifths  of  ;h£  dif 
^^'^Wk  ^W''  'r^  *  '■'"^'  K\huit,t;iori  13  eipdled  Tbe^(( 
CTl}^^?fiona  repeated  fn  1  ir  iv  times  ar(_ijsually  found  ajj^^U^nt 
Co  rai;,^  Ih^  mei'ciin  d  tciluuiii  to  tht.  height  before  pjpflt,iOD^i 
:^  Witer  bath  lu  whu  h  th  iron  s,tiH  la  imoiersed  is  BRfv  1:9  fee 
^^aj  until  tbc  fluid  that  it.  ty  be  iilbpiasat^qt  bq^ips  tft  bqil, 
i^jfl  If.  k  lown  b)  in  pLctiun  t  iryugh  a  n  mdow  lu  tjie  iip^f^^ 
— "iije  bj  faiteaiflc  on  air4ight  a  piect  of  ve^y  ptiron^,  -,l*>?i 
^mpf^atifre  at  whit-h  the  boiimg  poiat  |g  ^ept  "ip.s 
1^  Jiy  a|U;ermometi,i  tb^U^t(u^;^  iS  coat(nyfd4mtd  tM 
'P/^lwP."  "^^  Jffoper  dfefji^e  of  wnfitst^noei  wivit 


also  iH  ttftfC^Jbl'j'judgpd  |uf  )w  lift  a55»,ftiw>t;% -Ow  .    „ 
fir  lafuaioii  ma  will  keep  the  aypaiittia  eai\\o^^^^>^^^^^™ 


-«rfi  4miimir»e  f ^itfB-cti,  ^Ij  l^fa  oiit  for  use^  wli|ch,'  if  li  ha^i', 
:  l(MiflOfK!|,t(f 0,  stiff,|  .msff,  tiq .  eawly.  ^rought  to  'a^prtjppr  coiisiiifei^', 
.%;g«P^'y,'W.wipiflg  it,  »f(4  kmsaiing  it  wjith  sufficient;  Wftiej*''  ", 


'•''Ai  f^M  Mtll;  Or  evaporating  pan.  ..      , 

■|lB;'W«CT^bath.  ■     ■  ......    .,,     ,-.;■>  .(.■,- 

■"'O.'StMfBipipe  to  heat -this  bath.  '  :!.--li!].iv 

r;''i>.'  HveHfiOmeterTsdiaatingtbeintsniiilleAiperatttra.:   .-^  ,\-„.^. 
'"Bi'Oitwr-of  the  covers  iixwaicK  is  a  glass  aperturcl  .t   'l,j  i„,,- 
F.  Pipe  leading  from  the  still  to  the  Receiver.    '  .^..iiii.t   iti; 
■     G.  Mercurial  cglurun  to  measure  the  decree  of  exhaustion. 

l','''Gi>«Wor'a^mission  of  air.  ■  ''r- 

'>''K'.' 'Rictiver  in  the  refrigerating  veseel.  ,^    niitl 

vl'iLji'Ookk.fordniwingoH  Uie  condensed  water.,  ,     ',    ( .tt)!  i,- 

M.  Cock  for  admittmg  steam  when  the  air  is- to  b&  8J^el}ffl|, - 
r■■^■:s■■"■>^  ;-,!t  , .:,.  (M«d.  Cbirurg.  Trane,  vaL. ,&.,p. ,^p^ 

■»i.i,.-  ,  ,.,,j.-..  ■,,.  .,  -XVI,  Cou>-Poi  in  Persia,  ,■  ...|,,    .',|.,f,.„i„,g 

■ExtMIJt'Urti!  l^CH*  fr«ta  William  Bruce,  Esq.  resr^tf^  BHsbittt 
'■"TW'WfllifeinErsktrie/Eeq-of Bombay,  dated Busbire,,Ma^ 
26.  1813,  commiMKMingtKe^discoTerrof  a.'dis«aseiiHl>P.{^ii6 
'''^'iJbHtf6bt^1>^»UCh''aB  ibilk  the  cattle  end  sheep/^aiad  .which  is 
_"'  tyWrtntivtfbf'tbfe  AttteH-l^x.    ■  .-'J  ..,■,...,.  u;7,|  ,n>Wl 

-yC  'fii^ben^,} jY'^  iiliB^nii^  .1  nif^ntioped  to  you  that  the  coW- 
.  irim.Qit  ^  ^yl^t  aittpjiga^t  sp\?r4-  A^S^^^^  >^V*^^^\-^T^ 


carpets^  rugs,  buttet*  cheese,  &c.    Their  flocks  quntig  this  «to_ 

haVe  §b6ken  to'W'lKi^'head;  \!>HimBtm:otji^i£m^et^ 
ti^e§,Tfi:as  unlfdhiily" told  tee,  ih^l'^^'v^bi^ifW^re^ix^mf^ 
to  milk  the  '64ttre  caiight  d  -di^e^^^;'  WhicK;  aft^  YhiM  fttfe«r^* 
had,  they  •  were  perfectly  safe  from  the  small-pox ;  that  this 
disease  was  prevalent  among  the  cows,  and  showed  itself  parti* 
cularly  on  the  teats  :  but  that  it  was  more  prevalent,  and  more 
frequently  caught  from  the  sheep.  Now  this  is  a  circumstance 
that  has  never,  I  believe,  before  been  known  ;  and  of  the  truth 
of  it  I  have  not  the  smallest  doubt,  as  the  persons  of  whom  1 
inquired  could  have  no  interest  in  telling  me  a  falsehood,  and  it 
is  not  likely  that  every  one  whom  I  spoke  to  should  agree  in 
deceiving ;  for  I  have  asked  at  least  some  40  or  50  persona^ 
To  be  more  sure  on  the  subject,  I  made  most  particular  inquiries 
of  a  very  respectable  farmer,  who  lives  about  I4'miles  from  this, 
by  name  Mallilla  (whom  Mr.  Babington  kiJows  very  well),  and 
who  is  under  some  obligations  to  me.  This  man  confirmed  every 
thing  that  the  Eliaats  had  told  me ;  and  further  said,  that  the 
disease  was  verycommon  all  over  the  country^  and  that  his  own 
sheep  often  had  it.;  There  may  be  one  reason  for  the  EUaats 
sayings  that  they  caught  the  infection  oftener  from  the  sheep 
than  the  cow,  which  is,  that  most  of  the  butter,  ghee,  cheese. 
Sec.  is  made  from  sheep's  milky  and  that. the  blaofc<9!ttl^  yij^Id 
very  httle,  being  more  used  for  draught  than  any.,tbiQg,0)se;[  If 
you  think  this  information  worthy  of  being  communiiiqLtqd!  tor  |he 
Society  of  which;  I  have  the  honoticof  being  a  mc^iiijb^/  lipeg 
you  will  do  it  in  any  wiy  you  think  proper," — ;(Xfans.a,^ion^  of 
the  Literary  Society  ©f  Bombay.)  ..;!■•    <  •'!     [ 

XVII.  Further. Observations  by  S.  in  Amwerto.jL    '?     - 

SIR,  ,     i^f^o^.:^yig^9,,\S\f. 

In  the  number  of  the  Afomls  for  the  present  month,  > I  ^bsjgrve 
a  letter,  signed  X*  in  ani^w^r  to  some  obserratiotis!  I  formally 
aAJte^sfed  Myouv'  -.i.  v;.^    iA 

AWftief  :wirit^;  from  his  style,  aeesaxs  to  consider  his  remarks 
as  at  once  concise  and  masterly,  or  at  least  to  have  aimed  at 
something  which  should  h€  so,  he  may  'perhaps  expect  some 
kind  <D^  ^(AGfgjiiQxn:  me  for  venturiog  I^Ordifie^i^q^i^^iiy^yip 
6pinl6n,  3  must,  however,  assure  him,  fths^t.  hi^ji|Ei^,l^  ^Q/ne^s 
^dcedded  io  oonvtmeing  me  that  Ian)  i^^TOJEtg^.r, ..  >  .,  j^j  ^ 
f '  2  fcaveiikow  po  reaiaoD  to.expect  thatafior.l^ipgifi^v4i)¥Jjl.?ffis^ 
from  prolonging  the  discussion,  y^h^^^rnhnt,  tjHVeM^JnB?^^  to 
state,  I  shall,  therefore,  be  as  brief  as  possible.     I  have  already 

de 


appears' to  have'^tfaMniKktiibtf 'iKfe^  BMiclHf S'iiiteSto.^*^ 


TOb^  words  of  Dr.  Clarke  are,  *^  all  the  rolling  clouds  <^sa»- 

Credf  jLxciimi(s^d^d^biU  adldtedmiiAtdliffoF  a  bing  higluu 

OvMioId  kai 

around  the  

aot  the  use  of  the  word  "  excepting  ")  encircling  thednoon  in  tie 

^jfSf^4n^of\shape  gi*  a  ring,    Ifi/X-  i»aanif>^to  assert  ^at  Dr.  Cladi^e 

« is^tTt  ^spScuouS  wrft^f,  the  g^ibject  i^ifimedi^t^iy  ctSSgecl ; 
but  I  am  not  of  opinion^  from  the  acquaintance  th^ta^ha^e  with 
JEjir.  CJlE^rJ^e'^^yorKs,.,  th^t,tl>^re  is  r^o^x  for^p.iJjpposing  tjis^jJ^e 

^^mot^  othefwise  fhan  he  meant.  ,',  j',.     .       •   , ,,.» 

*    All  that  I  attempted  to  show  in  my  fbriiilef  tetter  was,  that  thia 

'' WP^^Y^^  r(90ttld  not  airise  from  a  cloud  situated  fis  inb^e 
dfescribed.  I  will  now  further  observe  that  it  must  ^av^  Ijeen  by 
«i  most  extraordinary  coincidence — a  coincidenQjp  indeedhardly 

^^jbeJj^ij^jiKfd,  tlpiat  a;4;/92^<i  lyiiig  wholly  b^tK^e.n  the  moofu^and 
t^e  spectator  presented  sucte  att  appearance  as  that  f|epicted  by 
JDn  Clarke  in  p.  488  of  his  volume.  It  was  on  this  ¥fcccoimt  that 
I  requested  Dr.  Clarke^^  or  some  other  of  vour  intetligejCLt  corres- 

*^bdettt*y-  Q^  iugg^ifet  i^me^todre  s'atisfadtoiy  prihcipTe  bri  ^fiSsh 
the  phenomenon  might  be  accounted  fo^i'^'I'M^efiiledUd^obtain 
j^a:ii0;or^]gtio«i,ias  I.(j^sircd^;  'fo;>.the  Sbcior  himfe^If  ■seemaPte 
liave  viewed  this  appearance  of  the  moon  in  no  other  hght  than 
as  a  beautiful  spectacle,  or,  perhaps,  as4t  iAtglit  mike.a  ngure  ia 
iiis  quarto  ;  and  as  16  any  other  quarter  from  which  informatioQ 
laxLfHikMiMedl  it -is  hjifaiy  to  be  ej^pededlhatlny  ^ef^ 
should  set  about  explaining  what  he  never  saw.  It  appears  then 
upon  the  whole  that  I  must.b^  content  to  believe  that  such  a 
phenomenon  was  once  seen,  but  from  what  cause  rem^ps^,^^^i|d 
IS  likely  to  remain,  one  of  the  unfathomable  'secretsl9f  ^^tuffe.' 

I  cannot  conclude  these  the  lastreniarl^s'I  sh^fl  mak^  bn'thia 
question,  without  Observing,  that  althoi|gIi  I  ^am  pow  p^o  more 
enlightened  oft  the  subject  than  at  the;da,tj^  o^jptiyl^tle^tver,  still 
the  desire  of  obtaining  infotmationy  liy  yvnoj:)[j^|6ev(^r  e;^nressed;^ 
cfn  subjects  which  excite  the  doubt|5  of  the  jn^uir^r,  c^^]|p  fce  con- 
jsiikred  by  X.  alone  as  "  too  ludicrous  to  merit  further  iiotice.'* 

-         .    _  I  am,  Sir,  your  ohe4>Wt  {^Gp:vftftti< 

(I      ■     ...-»•;■'■,'.  ill'   ■  Ih  •■."'i   ;t:ij-.    '.       ^•. 

...  -     ,    »    •  .   'I   t       «   •  •  J  v 

-XV-HI.  Mathematical  Problem.     By  Mr.  A^ms. 


r>    . (Tq  Pf*  Tbomagn.)  .  ,     .    .  .    '  M     "^^  ^ 

SLG^ Sionchouse.y  Sept.  4.  1819. 

On  reconsidering  problem-4.  Art;  lYf^'6fi^^Afmals1ipPhilo^ 
^yphy  fur  March,   1819,  I  find  that  a  small  alteration  in  the 


vi\iV«''u\  .>/)H  /.  •!()TJiftfcrmvlSft'jabAVftdlki<ied)toji»i:i^)x:i   ,\>')uv3€t 
»)  \\\\tA)  Si  >.iiN  vns/rr lililfliKr, nooffi  0/Ij  bnuoiii 


Mjj/b  iil;uii  M>'>^'  '"iV^''  ut';Mc   "jj  I'.  ;^iijnij  .•■j'ji:  >\i\i  b'>y/'jh  i)vmi 
.s  ii:)j;<  hai)  t)V;ii-Kl  «•<  t/i-jji  ..  •  ^i^/^inn    1  .tnfii   ^.l^>fly/   sdt  fiO(jrr 


-  '^'    -J.  sum  corresponding  to  sin.  D, = 

COS.  D ,' s=s 

COS.  i  C ♦.u  v>v'i»T  .\U  uX\ = 

o^li  ni  uiv.UiVjiUi  ib;nir   ;,-  lijilt  bnil    I  ,U18I  \fl-nKiyi  "lu)   \y\i\UR 

Operations  as  in  the>,a5S^fMW^m%^ 


3%r:  Sofffff^^lfj^lf^  Of^^ 


r 


Irf'flie^'GlalsgwvInfittnaiyj'  there  is  a  lead  pipe  about  three 
inl:;hto  indiameter,  through  which  aH  the  urine  x^Qllectediii  rtbe 
hospital  hag  been  discharged  for  upwards  of  ;20  yeare.  ;  Tl^i^i 
innde:  of  the  pipe  was   encrusted  with  a:  mattei:^  .som/^})lll,,: 
«ittiilar  to  bale  tuuy  and  above  an  inch  thick.  I  had  the  cuno^ty; . 
to- examine  this  substance   in  order  to  asoertaio .  its  ciHnpprtt 
sitiom  .  .  •      {     ,..., 

'Twenty-five  grains  of  it  were  reduced  to  a  icoarse  pvwdor^  ajadi  i 
boiled  for  two  hours  in  distilled  water.    The  liquid  Vas  .theqb.. 
ptsBcfd  through  a  filter^  and  the  undissolved  matter  dried.  aA-  thc^, 
teniiperature  of  212^.    It  weighed  19*7  gr.  and  h%d  exactly,  tbi^,; 
same  appearance  as  at  first.  .   :.  j i '  i*  - 

The  water  being  evaporated  left  one  gr.  of  a  brown  cokHU^^r 
mialiter^  whicfa^  when  exposed  to  a  heat  of  212?^  gave  out  trafiyes 
ofammenia^  and  became  insoluble  in  water.  Nitric  a^okl  r^ac^lyi , 
dissv^red  it,  and  converted  it  into  bitter ;  but  I  could  (^tftiqifff^;: 
tiuces'of  oxalic  acid:  The  soluble  portion  of  course  co|itiM9/?i4;. 
ur^a;  The  greater  part  of  this  matter  had  beea  deoomposi^G^.^jj^,. 
tho'boiKllg;-  'Hence  thie  loss  of  weight  sustained.  -  r>  ,;>  jt<)>>r.o 
l^e  )9*7  gr.  were  dissolved  in  muriatic  acdd^  Thera  ri^t^ipe^/ 
undiA^lved  i*l  gr.  of  matter,  chieily  siliceous  saod^ibi^t  coi^tai^^ 
in^alio  &( brown  substancey  which  dissolved* with  efiEisirv^ceni^/; 
ui'ixitHc  a!cidy  becoming  yellow  and  gelatinous.  Probably,  these-^ 
fdre.' it  was  a}bumem  ■,      '^..iti;.- 

^^  nftiiriatic  acid  solution, .  being  precipitated  by  aminopif^f 
let' 'fell  ^'8  gr.  of  phosphate  of  lime.  Carbonate  •of  axap^pififVf 
afterwards  threw  down  2*8  gr.  of  carbonate  of  hme.  j  i  ; , ,     .,.,,,  t . 

•The  mMter  deposited  in  the  lead  pipe  dissolved  with:<f£feFy9Ch^. 
cMee  in  muriatic  acid,  and,  therefore,  contained  <^arboaate(p^( 

;fhu8  the  25  gr.  of  the  incrustation  yielded  tlie  iQUoiiiKua^, 

stibstances-r  *  =     i  ;:..-,•,.    r..<' 

■   Urea,  kc ,,'  V.^  i'  7i ""'''-';" 

Albumen  and  sand T'l    '    ''         ■■•■••■■<i 


I    *■ 


/  ■  I 


Albi 

Pho  ^      . 

Carbonate  of  lime. \  2*8 


,  .  ,  .    ..         Phosphate  oflime. V  S-8    -  '    "  "'•-'^^ 


107  .      '       .  =  H;i;(U 

.      ^  :       '  ■    '   ■■  ■■■...••■•■'  -.r    .  .Miifii 

Vjt'iSKilj^vi4^4^"gr.'6f'u       toh^-^e  been  decompOiied  durit^irt^ 
--LfirsisVs6{itS  the  deficiency  amounts  to  10  gr.«"  Probaklyttbe* 
atesf^rfbftftisfe>^t6fi     ItfeVe^  "  " 


atesfpfirf  6f 'tftis1a(>^t6fi    It  fe  Ve^  temtfAfebte  thtti  1  emikdi 
etect  no  soluble  saline  matter  in  this  incrustation.      >■■  ^n  ^SM^ 
Titis  analysis  seems  to  prove  that  cwbow^le  of  lime  is  one  of 
the  constituents  of  human  uiine. 


XX.  Auhm'B^aiisf^obBermdS^  Ih^,  W:  Bybmy. 

Oh  th(^  17th  itiBtant^'  at'serveiij  pim.ra.ligfataboiit  AO^iouiei^^.:, 
side 'of  the  magnetic  north  point  ammaired  in  tbe  shape  of<a.\ 
luminous  arch^  whose  apex  waei  18°  above  the  hoirizoai;  and  in  : 
about  20  minutes  after,  ^A/ee  beautiful  perpendicular  columns  of* 
flame-coloured  Hght  spratlg  up  in  the  Nw  by  W.  point*:    They 
were  at  a  short  distance  from  each  other,  and  about  16°  biglt( 
their  tops  spread  out  considerably  in  very  fine  curved  streams, 
and  the  bottom  parts  exhibited  a  dark-blue  colour.    While  pass- 
ing off  steadily  in  a  southern  course,  several  shorter  coIqcqimiI;- 
appeared,  and  followed  exactly  in  the  same  direction,  the  yfioA 
being  at  that  time  fresh  from  the  northward,  and  haying  somo., 
influence  upon  their  motion.  •       :/  . 

At- a  quarter  befote  right,  several  other  columns  ^afikpeadred;,^ 
they  also  passed  off  slowly,  and  were  immediately  followed,  fey.  a:  j 
small  briUi^nt  metieor.     At  half-past*  eight,  two  more  rp^petadi-ri 
cniftr  columns  sprang  up  about  N.W*  by  N*  one.'47>v  8iodvth#tj 
other  9^  long,  and  2°  broad':   these,  as  well  aslbfijiDthors^,? 
passed  under  the  northern  Crown,  and  flnaUy  disappeared  litidiieM 
W;  and  were  also  followed  by  three  brillisyit  meteonii  ^hichiffll 
almost  perpendicfriarly/    Behind  the  last  two  columns  I 'tibdlOii 
w^re  srs^malltapehng  lights  nearly  eqaidistani&y  sjid'iaJb^iltii 
4^  or  '6°  above 'thehorizoix;  but  whiieb,  in  a>  hi^^jn-^jftortibemsi 
latitude,  would  have  had  a  beautiful  appearaiicefc:iMi^,aiqua]CtWt 
b€*fbr^  iiitte  O'clockj-theiast  colomaofhght  appeared «biW(.]SfcW* 
and'moved  ofi*  i^Iowly  in  the  saine  dircctiota  a^  the  iQtJiers  ;!}aiidi^i 
at  nine^  another  meteor^  with  a  long  sparkling  train^ifeUttfartM^gh/^ 
a  gi^edt'ilpabein  a  t^estefrly  direction.    Soon  afte^< Ibis;  (^bo  h^t^ili- 
nbtis^  'arch-  in  the  noi^hern  hemisphere  entirely  disappr^red^  ^aod^ 
some  haze  collected  near  the  horizon.     At  nine  o'clock,  ^lf^\ 
tfe^itibtii€*ter  ^6t<iod 'at  40^,  and  sunk  only.  1  °  dwiteg-tlie  wgl»; 
but  according  to  the  nocturnal  diminution  of  temperatur$t>tnL  tblSa 
neighbourhood. with  a  northerly  wind,  it  should  have  sunk  6^ 
lower.    The  baropaetric  column  top,  which 'hadB?en  rising,  now 
began  to  sink  ^qwly :  thefee  cirkuinstatic^s^  i'b^tWier  with  the 
meteoric  phenomena  and  dew  in  the  ni^Ht,  iv)ii(^  seldom  falls 
during  a  dry  northerly  wind,  certainly  iiidicaty  ijiat  the  lower 
stratum  of  air  hli4  received  a  considerable  addition  of  electric 
matter  from  the  appearance  of  the  northern  lights.     In  60  hours 
a6ter4h?8e  lights,, . (he,  ba^opie^icpju^.had  pynt^t^egrfi^t^a 
of^aniitt^  IVhen  ^igalej^f.^T^rw^-P^  ' 
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This  theoremifl  generaSjrtine,  whatever  be  the  density  of  the 
sea  and  the  manner  in  which  it  coyers  a  part  of  the  earth.- 

The  experiments  with  the  pendulum  xnade  in  the  two  hemi- 
spheres agree  in  giving  to  the  square  of  the  sine  of  the  latitude 
a  greater  coefficient ,  very  nearly  equal  to  54  ten  millionths.  It 
is  then  proved  by  these  experiments  that  the  earth  is  not  homo- 
geneous in  its  interior,  and  that  the  density  of  its  strata  increases 
from  the  surface  to  the  centre. 

But  the  earthy  though  heterogeneous  in  a  mathematical  ffenae, 
would  be  homogeneous  in  a  chemical  sense,  if  die  increase  of 
the  density  of  these  beds  were  owing  merely  to  the  increase  of 
pressure  which  they  experience  in  proportion  as  they  approach 
the  centre.  We  may  conceive  in  £auct  that  the  immense  weight 
of  the  superior  beds  may  increase  their  density  considerably,, 
even  supposing  them  not  to  be  fluid;  for  we  know  that  sohd 
bodies  are  compressed  by  their  own  weight.  The  law  of  the 
densities  resulting  from  this  compression  being  unknown,  we 
cannot  determine  how  much  the  density  of  the  strata  of  the 
earth  may  be  thus  increased.  The  pressure  and  the  heatwhicfa- 
we  can  produce  are  always  very  small  when  compared  with 
those  \vhich  exist  at  the  surface  and  in  the  interior  of  the  sun 
and  stars.  It  is  even  impossible  for  us  to  have  an  approximate 
idea  of  the  effects  of  these  forces  united  in  these  great  bodies. - 
Every  thing  leads  to  the  notion  that  they  existed  at  first -in  iv^ 

freat  degree  in  the  earth,  aiui  that  the  phenomena  which  tibiey 
ave  produced,  modified  by  their  successive  diminution,  fbrtai  * 
the  actual  state  of  the  surface,  of  our  globe— -a  state  which  ^ 
only  an  element  of  the  curve,  of  which  time  will  constittite  the 
abscissa,  and  whose  ordinates  will  represent  the  changes  which  - 
that  surface  undergoes  without  ceasing.    We  are  far  from  know-^' 
ing  the  nature  of  t£is  curve.    We  cannot,  therefore,  deduce  with  - 
certainty  the  origin  of  what  we  see  on  the  earth ;  and  if,  to 
satisfy  uie  imagination,  always  uneasy  at  its  ignorance  of  the  " 
cause  of  the  phenomena  which .  interests  us,  we  hazard  some 
conjectures  ;  it  is  the  part  of  a  wise  man  to  state  them  with  the  - 
greatest  caution. 

The  density  of  any  gas  is  proportional  to  its  compression^  * 
when  the  temperature  remains  the  same.    This  law  found  accu- 
rate within  the  limits  of  the.  density  of  gases  which  we  are  aUe 
to  examine,  cannot,  as  is  obvious,  apply  to  liquids  and  soUds^  ' 
whose  density  is  very,  great  when  compared  with  that  of  gases, 
when  the  pressure  is  small  or  nil.     it  is  natural  to  think  that 
these  bodies  make  the  greater  resistance  to  compression  the 
more  they  are  compressed;  so  that  the  ratio  of  the  differential 
of  the  pressure  to  tnat  of  the  density,  instead  of  being  constant 
as  in  the  gases,  increases  with  the  density.    Thie  most  simple 
function  which  can  represent  this  ratio  is  the  first  power  of  me 
</ex2/Si>y  multiplied  by  a  constant  quantity.     1  have  adopted  it   . 
because  it  has  the  advantage  pt  xei^W^ii\i^^  v^  \^  ^\ax^^Vfi»Xr 
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manner  what  we  know  respecting  Ae  compression  of  Equids 
and  solids,  and  applies  easily  to  the  calculus  in  -  sesearches 
respecting  the  figure  of  the  earth.    Hitherto  matiiematicianst 
have  not  taken  into  consideration  the  effect  resulting  ftoBk  the 
compression  of  the  strata.    Dr.  Young  has  just  drawn  their 
attention  to  this  subject  by  the  ingenious  remark,  that  we  may: 
explain  in  this  manner  the  increase  of  the  density  of  the  strata 
of  the  terrestrial  spheroid.    I  expect  that  the  following  analysis  * 
will  be  seen  with  some  interest,  nom  which  it  results  that  it  is  pos^ 
sible  in  this  way  to  explaiuall  the  known  phenomena  depending  on 
the  law  of  the  density  of  these  strata.  These  phenomena  are :  the 
variations  of  the  degrees  of  the  meridian  and  of  gravitation ;  the 
precession  of  the  equinoxes  ;  the  nutation  of  the  terrestrial  axis; 
the  inequalities  which  the  flattening  (aplatissement)  of  ihe  earth 
produces  in  the  motion  of  the  moon ;  finally,  the  ratio  of  the 
mean  density  of  the  earth  to  that  of  water — a  ratio  which 
Cavendish  fixed  by  a  very  beautiful  set  of  experiments  at  5^. 
Setting  out  from  the  preceding  law  of  the  compression  of  liquids 
and  solids,  I  find  that  if  we  suppose  the  earth  formed  of  a 
homogeneous  substance,  in  the  cnemical  sense  of  the  word, 
whose  density  is  2^  to  that  of  common  water,  and  compressed 
by  a  vertical  columQ  of  its  own  substance  equal  to  th&  nuUionth' 
part  of  the  polar  axis,  if  its  density  increases  5*6345  miUionths 
of  its  primitive  density,  we  account  for  all  these  phenomena. 
The  existence  of  such  a  substance  is  very  admissible,  and  there 
ace  probably  such  substances  at  the  surface  of  the  earth. 

It  the  globe  were  entirely  formed  of  water,  and  if  we  suppose,  * 
according  to  the  experiments  of  Canton,  that  the  densi^  of 
water  at  the  temperature  of  10^  (50°  Fahr.)  and  compressed  by  a 
column  of  water  10  metres  in  height,  increases  44  millionths, 
the  flattening  of  the  earth  will  be  -j-^,  the  coefficient  of  the 
sQuare  of  the  sine  of  the  latitude  in  the  expression  for  the  length 
of .  Uxe  seconds  pendulum  will  be  59  ten  thousandths,  and  the 
mean  density  oi  &e  earth  will  be  nine  times  that  of  water.  All 
these  results  deviate  from  observations  beyond  the  hmits  of  the 
errors  of  which  they  are  susceptible. 

I  suppose  the  temperature  uniform  in  the  whole  extent  of  the 
terrestrial  spheroid ;  but  it  is  possible  that  the  beat  may  be 
greater  towards  the  centre ;  and  this  will  be  the  case  on  the 
supposition  that  the  earth,  possessing  originally  a  great  degree 
of  h^at,  cooled  ^adually.  Our  ignorance  of  the  interior  consti- 
tution of  this  planet  does  not  allow  us  to  calculate  the  law  of 
that  cooling,  and  the  diminution  which  results  from  it  in  the 
mean  temperature  of  climates  ;  but  we  may  establish  with  cer* 
taiuty  that  this  diminution  has  been  insensible  for  2000  years. 

Ii^  us  suppose  in  a  space  whose  temperature  is  constant,  a 
sphere  endowed  with  a  rotatory  motion  \  let  \ia  ««^8^f«fc  "^^a. 

•^  Thb  MMfjsfs  will  appear  ia  the  ^o\umc  f\t  \\ki  Cotw»\w«a«  ^^'^wo.^xVaj^ 
iS92,  at  present  in  the  prctt. 

2  C2 
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Ai^  after  a  Idng  twe  -the  temperatwre  of  the  space  diminiahcui 
one  degree ;  die  sphere  wiU  ultimately  assume  this  new  decree 
of  tempecvtiire ;  its  mass  will  not  be  altered;  but  its  dimensions 
tri]>diminish  by  a  quantity  whioh  I  suppose  a  hundred  thousandth 
part,  as  is  nearly  the  case  with  glas8..    in  yirtue  of  the  principle 
of  areas,  the  sum  of  the  areas,  which  each  molecule  of  the  spheiB 
describes  round  its  axis  of  rotation,  will  be  in  a  given  time  ibe 
same  as  before.    It  is  easy  to  conclude  from  this,  that  the 
angular  velocity  of  rotation  will  be  increased  a  60  thousandth 
part.    Therefore  sup]>osing  the  duration  of  rotation  to  be  one 
day,  or  100,000  decimal  seconds,  it  will  be  diminished  two 
seconds  by  the  diminution  of  one  degree  in  the  temperature  of 
the  space.    If  we  extend  this  consequence  to  the  earth,  and  if 
we  consider  that  the  length  of  the  day  has  not  varied  since 
Hipparchus  so  much  as  the  hundredth  of  a  second,  as  I  have 
tthown  by  a  comparison  of  observations  with  the  theory  of  the 
secular  equation  of  the  moon,  we  shall  conclude  that  since  that 
'time  the  variation  of  the  internal  heat  of  the  earth  is  insensible. 
It  is  true  indeed  that  dilatation,  specific  heat,  the  greater  or 
smaller  permeabiUty  to  heat,  and  the  density  of  the  different 
*  strata  of  the  terrestrial'  spheroid,  all  of  them  unknown,  vmy 
^>ccasion  a  sensible  difference  between  the  results  relative  to  tiie 
'^Muth  and  those  of  the  sphere  which  we  have  just  considered, 
'  aecording  to  which  a  diminution  of  the  hundredth  of  a  second 
in  the  duration  of  the  day  answers  to  a  diminution  of  a  two 
hundredth  of  a  degree  in  the  temperature.     But  this  difference, 
corresponding  to  the  diminution  of  an  hundredth  of  a  second  in 
fhe  length  of  the  day,  can  never  raise  the  loss  of  terrestrial  heat 
from  the  two  hundredth  of  a  degree  to  a  tenth.    We  see  even 
that  the  diminution  of  a  hundredth  of  a  degree  near  the  surface 
supposes  a  greater  diminution  in  the  temperature  of  the  inferior 
strata ;  for  we  know  that  at  length  the  temperature  of  all  the 
strata  diminishes  in  the  same  geometric  progression ;  so  that 
the  diminution  of  a  degree  near  the  sunace  corresponds  to 
gjreater  diminutions  in  the  beds  nearer  the  centre.    The  dimen* 
sions  of  the  earth  and  its  vis  inertise  diminish,  therefore,  more 
than  in  the  case  of  the  sphere  which  we  have  imagined*     It 
follows  from  this,  that  if  in  the  course  of  time  we  observe  any 
change  in  the  mean  height  of  the  thermometer  placed  at  tha 
bottom  of  the  caverns  below  the  observatory,  we  must  aafcribe 
it  not  to  any  variation  in  the  mean  temperature  of  theeartfiy  but 
to  a  change  in  the  climate  of  Paris,  the  temperature  of  which 
may  vary  from  many  accidental  causes.     It  is  remarkable  that 
tte  discovery  of  the  true  cause  of  the  secular  equation  of  the 
moon  makes  us  acquainted  at  the  same  time  with  the  invariabi- 
Kiy  df  the  length  of  the  day,  and  that  of  the  mean  temperature 
of  the  earthy  from  the  epoch  of  the  most  ancient  observations. 
This  last  phenomenon  leads  via  lo  vSaixJfe.  \!aaX.  ^^  ^asi^^^ 
'  soifT  cpine  to  the  permanent  ^iX:^  o^  \.^PED;^t^\}ttft  ^^litti^  ^iwu^ 
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spoihds  with  its  position  in  space^  aifid  relattvdy  tsrth&siBlL:.  W^ 
find  by  analjrsiff  that  whatever  be  the  specific:  neat>  tkemxsofin^ 
bUity  to  heat^  and  the  density  of  the  strata  of  the  terrestncd^phe^ 
toidy  the  increase  of  heat  at  a  veiv  small  depth  when  compared 
with  the  radius  of  that  spheroid,  is  equal  to  the  product  of  this 
depth  by  the  elevation  of  the  temperature  of  the  surface  of  the 
earth  above  the  state  of  which  I  have  just  spoken,  and  by  a 
factor  independent  of  die  dimensions  of  the  earth,  which  depends 
only  on  the  qualities  of  its  first  stratum  relative  to  heat.  From 
what  we  know  of  diese  qualities,  we  see  that  if  this  elevation 
amounted  to  several  degrees,  the  increase  of  heat  would  be  very 
sensible  at  the  depths  to  which  we  have  penetrated,  and  where, 
however,  observations  have  not  enabled  us  to  discover  it. 

Note  by  M.  Arago. 

We  conceive  that  our  readers  will  not  be  displeased  to  find 
here  some  details  respecting  the  method  by  means  of  which  M. 
Laplace  has  estabhsned  the  constancy  of.  the  duration  of  th^ 
day. 

•  A  mean  solar  day  is  equal  to  the  time  which  the  earth 
employs  to  make  a  complete  revolution  on  itself,  increased  )»T 
the  mean  apparent  motion  of  the  sun  in  the  same  interval. 
Theory  .has  proved  that  the  mean  apparent  motion  of  the  sun^  as 
that  of  all  the  planets,  is  constant.  The  length  of  the  solar  day 
then  can  vary  only  by  a  change  in  the  velocity  of  the  rotation 
of  the  eartli.  -, 

We  call  lufiar  month  the  interval  ofi;ime  which  the  moon  » 
employs  to  return  to  the  same  position  relatively  to  the  sun  ;  to 
its  conjunction,  for  example.  This  interval  is  evidentiy  inde- 
.  pendent  of  the  velocity  of  the  rotation  of  the  eartlx.  Eveo 
though  our  globe  were  to  cease  altogether  to  turn  on  its  axis, 
the  movement  of  translation  of  the  moon  would  experience  no 
alteration.  From  this  flows  a  very  simple  method  of  discovering^ 
if  the  duration  of  the  solar  day  has  changed. 

Suppose  that  we  determine  at  present  by  direct  observations 
the  duration  of  a  lunar  month ;  that  is  to  say,  how  many  days 
und  fractionis  of  a  day  the  moon  employs  to  return  to  its  con- 
junction with  the  sun.  It  is  clear,  that  by  repeating  this  obser« 
vation  at  another  epoch,  we  should  find  a  dinerent  result,  if  the 

V  length  of  the  day  has  not  been  constant,  even  though  the 
vjelocity  of  the  moon  h^a  not  changed  during  the  interval.  The 
month,  for  example,  would  appear  longer  if  the  duration  of  the 

,rdscy  had  diminished;  and  shorter^  on  the  contrary^  if  the  day 
.bad  become  longer.  The  constancy  of  the  lunar  month  willl>e 
-  a  proof  of  the  invariability  pf  the  duration  of  the  day. 

V  ,. :  £ut  all  the  observations  concur  to  pnove  that  from  the  Chal- 
deans to  our  tijDae.the  duratiou  of  the  lfu:iar  month  has  l^n 

:^i^gr»^iaUy  diminishi^.    Hei^ce  it  ioYLo^^  ixQ5Wfc.>^^^'\^>^^ 
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the  solar  day  has  become  longer.  But  M.  Li^Iace  has  disco- 
vered by  theory  that  in  the  motion  of  the  moon  there  is  an 
inequality  known  by  the  name  of  secular  equation,  which 
depends  on  the  variation  of  the  eccentricity  of  the  terrestiial 
orbit,  and  the  value  of  which  in  each  century  may  be  deduced 
from  the  change  of  the  eccentricity.  By  means  of  this  equation 
we  give  a  complete  account  of  the  increase  of  velocity  iu  ques- 
tion. There  is,  therefore,  no  reason  for  supposing  that  the  length 
of  the  day  has  not  remained  constant. 

Let  us  admit  for  a  moment,  as  Laplace  does,  that  this  duration 
surpasses  at  present  the  hundredth  of  a  decimal  second,  that  of 
the  time  of  Hipparchus.  The  length  of  the  century  at  present, 
or  bf  36525  solar  days,  will  then  be  longer  than  it  was  2000 
years  s^o  (it  is  known  that  Hipparchus  lived  about  120  years 
before  our  era)  by  365'25"  decimal.  In  this  interval  of  time,  the 
moon  describes  an  arc  of  534*6'^  decimal.  This  quantity  then 
will  express  the  diflPerence  between  the  arcs  passed  over  by  the 
moon  in  a  century  at  the  present  time  and  at  the  time  of  Hip- 
parchus ;  but  as  these  arcs,  determined  by  observations  and 
corrected  for  the  secular  equation,  do  not  differ  by  so  great  a 
craaiitity,  we  must  conclude  from  it,  that  in  this  long  interval, 
me  duration  of  the  day  has  not  varied  by  the  hmidredth  part  of 
a  dechnal  second. 


^r^ 


Article  II. 

Ussai/  on  the  Turquoise  and  the  Calaite.  By  Dr.  Gbtthelf 
Fischer,  Professor  of  Natural  History  in  the  University  of 
Moscow. 

The  term  turquoise  has  been  applied  to  two  very  different 
substances.  The  one,  distinguishea  by  the  name  of  oriental 
turquoise,  is  a  true  stone,  a  clay  coloured  by  oxide  of  copper,  or 
even  by  arseniate  of  iron  ;  and  belongs  as  much  to  the  argilla- 
ceous order  of  the  oryctognostic  system  as  chrysoprase  belongs 
to  the  siliceous  order.  I  have  placed  it  in  the  system  under  the 
name  of  calaite,  by  which  it  had  been  already  distinguished  by 
Pliny.  The  other  substance,  called  simply  turquoise,  or  occi- 
dental turquoise y  or  turquoise  odontolite,  is  a  fossil,  a  petrefac- 
tion,  a  tooth  or  a  bone  coloured  by  a  metallic  phosphate,  which 
does  not  belong  to  the  mineral  kingdom  at  all.  Every  part  of 
the  skeleton  may  be  in  this  way  converted  into  turquoise,  when 
it  happens  to  be  placed  in  contact  with  coppery  bodies,  and 
particuhrly  with  phosphate  of  copper;  but  me  fossil  turquoise 
capable  of  being  employed  iii  t\ie  ax\;&  *\^  «\xtvo«X,  ^>n^%  %.  V^oth^ 
which  18  harder  than  the  otkiet\>otie*  oi^Xve^^^X«ti,«xA\aks^ 
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^u  excellent  noU3h»    I  shall  distinguish  ft  by  the  name  of  tur-' 
quoise  odontolite. 

It  is  not  surprising  that  the  mineral  turquoise  or  calatte  has 
not  been  hitherto  placed  among  stony  bodies.  The  reason  is, 
that  most  of  them  come  to  Europe .  already  polished,  and  in 
very  small  pieces,  and  that  most  naturalists  have  considered  it, 
with  Reaumur,  as  merely  a  tooth  coloured  by  copper. 

That  substance  was,  however,  known  to  the  ancients ;  and 
Pliny  has  described  it  pretty  well  tmder  the  name  of  calatte,  or 
borea^  in  his  chapter  on  opaque  blue  gems  (lib.  37,  c.  8).  The 
following  are  the  passages  of  that  naturalist  which  relate  to  it. 
'^  Calais  e  viridi  pallens.  Nascitur  post  aversa  Indies,  apud 
incolas  Caucasi  Montis,  Phicaros  et  Asdatas,  ampUtudine  con- 
spicua,  sed  fistulosa  ac  sordium  plena,  sincerior  multo  prs^stan- 
tiorcjue  in  Caramaria.  Utrobique  in  rupibus  inviis,  et  geUdis^ 
oculi  figura  extuberans,  leviterque  adhserens,  necut  agnata  petris, 
sed  ut  apposita."  Phny  speaks  pretty  correctly  wim  respect  to 
the  position  of  this  mineral.  \y^e  should  say  at  present,  calaite 
is  found  in  round  pieces  of  the  size  and  shape  of  the  eye  in  allu* 
vial  lands  between  beds  of  clay  ;  non  agnata  petris,  not  dissemi* 
nated  in  a  rocky  matrix.  Further  on  he  compares  it  to  thev 
emerald,  which  certainly  was  not  the  gem  known  by  that  name 
at  present.^  "  Optimus  color  smaragdi ;  ut  tamea  apparet  ex 
alieno  est,  quod  placeant.  Inclusae  decorantur  auro,  aurumque 
nullae  magis  decent ; "  or  with  his  sapphyr,  as  in  cap.  x. 
"  Calais  sapphirum  imitatur,  candidior,  et  htteroso  mari  simiUs/' 

There  can  be  no  d«ubt  that  these  passages  refer  to  the  mineral 
turquoise ;  especially  when  we  consider  that  the  comparisons  of 
Pliny  do  not  always  refer  to  the  colour,  but  to  the  general  value/ 
as  was  the  manner  of  the  Greeks. J  Thus  Pliny  places  a  species 
of  calaite  in  the  fourth  rank.  "  Quarta  apud  eos  (Graecos)  vooa- 
tur  borea,  ccelo  autumnali  matutino  simiUs,  et  haec  erit  ilia 
(varietas  calaidis)  quae  vocatur  aerizusa." 

Tavernier  had  an  exact  idea  of  the  mines  of  calaite,  without 
however  characterising  the  substance  itself.  He  assures  us  that 
"  in  the  east  there  are  only  two  mines  of  turquoise  known  ;  the 
one  the  old  rock,  three  days'  journey  from  Mahed,  towards  the 
northrwest ;  the  other  the  new  rock,  at  the  distance  of  five  days' 

*  In  Greek  we  find  xaXAi^^ud  xaxxatc;  hence  the  reason  why  some  editors  of 
Pliny  write  callais, 

f  I  do  not  mean  to  ^ay  that  Pliny  was  unacqeainted  with  the  emerald.  Its 
c<^oiHr,and  beauty  are  well  expressed  by  these  words  (1.  c.  cap.  ▼.) :  "  Tertia  anc* 
toritas  smaragdis  perhibetuT  pluribus  de  causis.  NoUius coloris  aspectus  jucundior . 
est.  i^am  horbas  quoque  virentes  frondesque  avlde  spectamus.  Smaragdos  rero 
tanto.libentius  q'u'onlam  Aihil  bmnino  viridias  comparatum  illis  viret."  Pliny 
assures  us  himself  that  we  must  not  take  this  comparison  in  a  strict  sense  by  adding, 
**  ut  tameq  apparet  ex  alieno  e«t.** 

if:  **  Sed  minus  referC  natidnes  (istas  gemmas  gereQte&\  <\\aA^\DL\k«i^V&N»^^^uc^-»  .  - 
guair^.    Opiima  ei^,  qtiaa  purparfls  qu\cq]iaLata  Ywft^^l^  w«5iti^  «£«»  tw»\  ^^"^^^  ,. 
qiifia  $mar$gih    8iii9ulis.aatem  Qneci  aoi&\a«  txuifjMftsaA^A^^^^    ^Vj^vw^^ 
versus  6Q€n» 
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journey.  Those,  of  the  new  rock  are  of  a  bad  blue^  and'  but  little 
valued ;  as  many  of  them  as  we  choose  may  be  obtained  for  Ettle 
money  ;  while  for  some  years  the  king  oi  Persia  has  forbid  the 
(dd  rock  to  be  dug,  except  for  his  own  use." 

It  appears  to  me  astonishing  that  Reaumur  did  not  subject 
these  oriental  turquoises  to  an  analysis,  or  at  least  to  a  compa* 
rison  with  those  of  Simore,  knowing  that  the  ambassadovB  sent 
hy  the  king  of  Persia  to  Louis  XIv.  brought  among  their  pre- 
sents a  great  many  turquoises,  which  appear  to  have  been  all 
from  the  new  rock,  as  their  colour  inclines  to  white.  Reaumur 
wished  to  explain  every  thing  by  the  objects  which  the  mines  of 
Languedoc  furnished  him  with. 

:  If  Haiiy,  in  his  valuable  work,  seems  fully  to  confirm  the  ideas 
of  Reaumur  by  saying :  '^  On  trouve  des  dents  molaires  ou 
IDitres  parties  osseuses  d'animaux,  penetr^es  de  molecules 
cuivreuses,  qui  leur  donnent  une  couleur  bleue  et  quelquefois 
d'uB  Ueu-verdatre.  Les  premiers  ont  ^t6  apport^es  de  Turquie, 
^  ce  qui  a  fait  donner  a  cette  substance  le  nom  de  turquoise,"  it  10 
not  surprising  that  the  calaitCy  the  true  stone  >diich  comes  frdm 
jP^^ia,  has  oot  yet  obtained  a  place  in  the  systems  of  mine- 
i5B^jQgy. 

Tnough  Meder  had  very  well  characterized  this  substance^ 
ijiough  Agaphi  had  ascertained  the  nature  of  the  place  in  which 
it  occurs,  and  though  Lowitz  had  proved  by  analysis  thai  the 
.  orieptsd  turquoise  contains  merely  a  trace  of  lime,  and  no  phos- 
phoric acid,  Reuss  has  notwithstanding  made  it  only  a  fossil,  a 
petrified  substance. 

To  avoid  all  confusion,  I  shall  reserve  for  the  stony  turquoise 
the  name  of  calaite,  given  it  by  PUny.  This  essay,  therefore, 
shall  be  divided  into  two  chapters.  In  the  first  I  shall  treat  of 
a  hardened  clay,  coloured  by  an  oxide  of  copper,  or  an  arseniate 
of  iron — a  substance  which  must  occupy  a  place  in  the  oryctog- 
nostic  system.  In  the  other  I  shall  give  an  account  of  the  fossils 
which  have  been  found  changed  into  turquoises  by  the  contact 
of  the  requisite  substances. 

Under  these  two  points  of  view  we  must  divide  the  authiors. 
whohav^  treated  of  the  turquoise. 

Authors  who  have  treated  of  the  Calaite  or  the  Stonif  Turquoise. 

Ta vernier,  J.  B.  Voyages  en  Turquie,  en  Perse  et  aux  Indes, 
fi  Paris,  1678.    .4to..  . 

Boccone,  intomo  le  Turchine  o  Turquoises  della  nova  rocca« 
Mu^eo  di  Fisica.   •  Observ.  43.  p.  278. 

Meder  et  Lowitz,  Notices  employees  par  Reuss,  Minetalogie 
ii.  th.  b.  iii.  p.  511. .     ,  . 

j4ffa^hi,  Djnitrie,  Etwas  von  der  ei^entlichen  Beschafifenheit 
dea  Pnent^Jischen  Turkis.    S>ee  Ydlw^^>3Le^\fc^csj^%eXve  Bey-^ 
4rag-e.    B.  a.  p..  26.1 .  a.  3^ui.  .     . 
,  jBwcatj5ftafi.inCreU's.Aiu^^^  Ti/vV.^A^^^-^^.  - 
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Fiseher,  Gottfaelf^  surta  Turquoise -Oriebiidev  8ie  M'em^do 
la  Soc.  Imper.  des  Naturalistes  de  Moscou.;  Vol<^<i^  d^-ls 
Seconde  Ecutiony  p;  140-^149;  ^       \  '  <  t: 

John,  J.  F,  Experience  et  Analyse  Chimique  de  la  Tur(|aois^) 
ibid.  n.  xviii.  p.  131-^—139.  Bemerkungen  uber  den  Tiirkis  iA  s, 
Ghem.  Untersuchungen.  B,  i*  n.  xxv.  p.  190—192.  In  Gehlen'« 
Joi^nal  fur  die  Cfaemie  u.  Physik,  iii.  1.  93.  ': 

Blamenbach,  in  v.  Moll's  neuen  Jahrb,  der  Berg.  u.  Hutten^ 
kunde^ii.  276.  '       . 

Authors  who  have  treated  oft/ie  Turquoise  vulga»fy  so  called,  or 

of  the  Turquoise  Odontolite.       . 

Guy  de  la  Brosse,  sur  k  Nature  et  rUtilfi;^  des  Platttes. 
Paris,  1628,  p.  421. 

Mortimer,  Cromwell,  Remarks  on  the  precious  Stooe  call^ 
the  Turquoise.     P&il.  Trans.  No.  482  and  483,  p.  429. 

Reaumur,  Observations  sur  Ics  Mines  des  Turquoise  du  Roy- 
%ume  sur  la  Nature  et  la  Maniere  dont  on  lui  donne  la  Couleuf, 
Mem.  de  TAcad.  des  Sciences  de  Paris,  1716.  P.  174*-202. 

Lommer  in  der  Abhandlungen  einer  Priyatgesellscbaft  in  Bob- 
men,  ii.  p.  112. — The  author  pretends  that  the  turquoise  i&  all 
artificial  production. 

Briickmann's  Abhandlung  von  Edelsteinen,  p.  329 — 34U 
1  Forts,  p.  246-247.    2  Forts,  p.  247— 248.       ' 

Cuvier,  G.  Extract  d'un  Ouvrage  sur  les  Especes  de  Quftdrli^ 
pedes  dont  on  a  trouv^  les  Ossemens  dalis  I'lnterieur  de  la  Ten^e^ 
an.  9.  4.  p.  6. 

Emmerling's  Mineralogie,  ii.  p.  270. ' 

Kirwan's  Mineralogy,  li.  190. 

Reuss's  Mineralogie,  ii.  3,  p,  511. 

Haiiy's  Traite  de  Mineralogie,  iii.  670. 

Brochant,  Trait6  Element,  de  Mineralogie,  ii.  212, 

Suckow'a  Mineralogie,  ii,  227. 

Patrin,  sur  la  Turquoise,  Diet,  et  Hist.  Nat.    Art.  Turquoise. 

Bouillon  la  Grange,  Ann.  de  Chimie,  Ijx.  180. 

KlajH'oth  and  Wolf,  Diet,  de  Chimie.    Art.  Turquoise. 

It  is  unnecessary  to  say  here  that  the  artificial  turquoise,  or  the 
imitation  of  it  by  a  paste,  cannot  enter  into  this  dissertation.  I 
shall  have  an  opportunity  of  showing  that  all  the  turquoise  odon- 
t elites  have  undergone  a  change  of  some  kind  or  other  by  the 
action  of  fire,  and  in  this  point  of  view  ought  to  be  considered 
as  artificial,  at  least  in  part. 

The  name  turquoise  seems  to  be  owing  to  this,  that  those 
from  Turkey  were  first  knowif . 

The  object  of  this  essay  on  the  turquoise,  of  which  I  have 
already  communicated  the  principal  ideas  to  the  Im^rial  ^cAi^^ 
of  Naturalists,  who  have  printed  t\vfexxim>JcL^\\'^««s^^\s% 
principal  interest  of  which.  deipenA^  w^ti  ^^•'gsv^^^ 
esteemed  fiieiid  Dr,*  John,  i^  to  ^fe^^m^  efiaoM^^iP 
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oryctognostic  &yi>tein^  and  to  add  to  the  notions  which  we  have 
respecting  the  turquoise  odontolite,  some  new  discoveries^  at  the 
same  time  that  I  exclude  it,  as  ought  to  be  done,  from  the  num- 
ber of  stonv  bodies. 

Chap.  l.—CftheCafaite. 

Description  of  the  external  Characters  of  the  Calaite. 

Calais y  Plin.  Bapioia  in  Russian^  birousa  in  Persian,  turquoise 
Tulgarly. 

Colour. 

Calaite  is  blue,  intermediate  between  sky-blue  and  pale  verde- 
gris  mreen ;  that  is  to  say^  of  a  peculiar  blue,  whicn  must  be 
called  calaite^  or  turquoise  blue.  It  may  be  obtained  by  mixing 
two  parts  of  mountain  blue  with  one  part  of  mountain  green. 

.  This  blue  passes  on  the  one  side  through  smalt  blue  to  the 
fmest  sky  blue ;  on  the  other  side  through  pistachio-green  to 
apple-green,  which  does  not  yield  in  any  thing  to  me  most' 
beautiful  chrysoprase. 

Yellowish-green  and  celadon-green  are  the  colours  of  pieces 
altered  by  the  atmosphere  without  bein^  decomposed*  Botiy- 
oidal  portions  are  usually  observed  on  tne  surface,  sometinjies 
surrounded  by  a  layer  of  yellow  matter  down  to  their  roots, 
giving  to  pieces  thus  cut  the  aspect  of  annular. 

External  Shape. 

It  occurs  massive,  in  layers,  and  disseininatcd. 

a.  In  reniform  masses  which,  at  the  surface,  are  mamelatf<l 
and  botryoidal ;  from  the  size  of  a  nut  to  that  of  a  goose  egg. 
The  largest  piece  that  I  have  seen  is  in  the  museum  of  the 
Imperial  University  of  Moscow,  coming  from  the  rich  donation 
o£  Ills  Excellency  Councillor  of  State,  the  Chevalier  Paul  Vie 
Demidoff.  This  piece  is  S-J-  inches  long,  1  inch  8  lines  in 
breadth,  and  1  inch  2  lines  in  thickness  in  some  places.*  It 
weighs  four  ounces  five  drachms.  His  Excellency  Dr.  Crichton, 
•Councillor  of  State,  at  Petersburgh,  possesses  a  piece  which  is 
not  much  smaller.  This  gentleman,  equally  celebrated  and  vene- 
rajble  for  his  medical  skill  and  his  goodness  of  heart,  has  formed 
a  collection  of  minerals  which  may  be  called  the  coquetry  of 
science.  The  rarest  objects,  the  most  perfect  and  most  varied 
crystallizations,  form  the  principal  object  of  this  collection.  The 
third  piece  in  point  of  grandeur  belongs  to  M.  Wenck.  It 
weighs  174.  solotniks,  or  1035  gr. 

A.  In  rounded  pieces  ;  very  rarely  ;  I  have  seen  in  the  posses- 
sion of  M.  Wagner,  member  of  our  Society,  a  single  piece, 
wl\icb  seems  to  ha,ve  been  rounded  .by  the  action  of  water.     I 

♦  Thia  piece,  like  all  those  vrWch  pa^\^\V\m^le\^  \^  c«i»n£.\c^Oa»&^%T^c«^$«a^  ^ 
nurk  of  its  origin  and  authenticity. 
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have  since  procured  aao^^xer,  wWcb,  ^hot^glx  a,lit(J^,^i^t^e4^ 
the  surface,  appears  to  ^avje  undergone  the  ^jun^^cl^Swip?-.;. . . , . ! 

c. '  In  layers,  aiici  disaeminated  in  aupi  imberJE)foi|m^^^ 
porous,  and  very  hard,  which  I  formerly  took  for  j%cW  p^Jrphyij; 
but  which  I  have  more  lately  ascertained  to  be  an  indurated  clay 
ironstone  (verfiarteter  Thoneisemtein).  Meder  called  it  a  clay 
slate,  reposing  on  veins  of  quartz  ;  but  the  matrix  in  which  that 
variety  of  calaite  is  found,  "when  treated  by  the  blow-pipe,  is 
'  attracted  by  the  magnet,  which  leaves  no  doubt  about  its  nature* 

d.  The  rarest  position  of  calaite  in  beds  is  in  conchoidal  sili^ 
ceous  schistus  (Lydian  stone),  in  which  we  find^likewise  very 
distinctly  veins  of  quartz,  but  other  veins  are  filled  with  layers 
of  calaite.  A  very  mteresting  piece  which  serves  as  a  prbof  of 
this  assertion  may  be  seen  in  the  fine,  collection  of  M.  Wagner,; 

Lustre, 

It  is  dull  internally ;  of  a  waxy  lustre  in  some  pieces  ef  a  sky 
blue  colour;  splendent  in  those  which  are  intimately  cdikdbioed;- 
with  quartz.  -       \'\] 

Fracture .  ,       ,  :■ 

The  fracture  is  compact  or  subconchoidal  in  the  ipan^ejlatie^^ 
pie66s ;  conchoidql  in  the  blue,  when  the  calaites  occur  iii  layeTff  j, 
in  other  specimens  the  fracture  is  uneven  and  rough,  especially  in', 
soirie  green  varieties;  in  others,  ^w£;  scaly;  namely,  ^ri  ^he/ 
quartzy  or  vitreous  calaite,  especially  in  that  which  is  BDrmed  in' 
the  siliceous  schistus  when  the  veins  of  quartz  are  not  completely 
converted  into  calaites.  >' 

Fragments.  '     ;t  •  •« 

The  fragments  are  indeterminate,  often  to£mgul8u:,wit^.8)][^afP(. 

ediges, .        .......  .     .  .-.    :J:-rr-     .nT 

*  '  Transparency,  i  ">  » .<^.f! 

It  is  commonly  opaque,  very  rarely  a^  little  transparent  tonihfl)- 

edges.  .'       -  -:■■>■:•.:  (\ 

Hardness.  .<  j  ,  .nf 

■  • 

It  is  hard,  but  not  so  much  so  as  quartz,  on  which  tii^  sTisttj^-" 
fragments  make  some  scratches,  but  are  speedily  blunted,  leavihr  * 
a  white  powder.  This  is  a  very  good  wa:y  of  dfstin^i&fhtni 
calaite  from  malachite,  muriate  of  copper,  or  storiaceoiti^  cop|>eI 
ore,  which  in  some  varieties  approach  a  good  deal  to  thebltieoik'  ^' 
the  ^een  of  calaite,  so  that  the  Boukhares  often  sel^  them  fcMr'"^ 
calaites.  ■ -'  ■•.  ::i..\  :..•.'.  •v'yo 

Calaite  yields-  with  difficulty  to  the  knife,  and  give^  ii  whit^'^ 
powder  ;  the  ores  of  copper,  malachite,  muriate  ot  copper,  'tfjl^i^^ 
yield  easily  to  the  knife,  and  give  a  green  powder,  little  ^ff^ireixt 
}n  colour  from  the  mineral  itself.  '         .^      /        an» 

The'  whitishdeoomposed  pieces  are  friable^  ^dhet^  itit^^^j^'^s^'* 
the  tongue,  and  resemble  exactly  i^xcc^^u^^  ,^Q^<^05Sissek^^^^ 
wbke,  or  having  q  slight  1blms>\\  tixit,         '  "  r  ,    ^  -    -  n-  ^"^ 
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Physical  Characters. 

It  is  moderately  heavy.  Tlie  specific  graidty  varies  accwding 
to  the  different  varieties  : 

Grass-green  calaite 2*7568  Pansner 

Apple-green  calaite 2*6296  Ditto 

Mamellated  ditto « 2*860   IFischef 

: :.•.......;  3*000    John 

'  Slaty  ditto 3250   Fischer 

None  of  the  varieties  of  calaite  appears  to  acquire  any  electa- 
^ty  by  frietion. 
Chemical  Characters.  -"^ 

All  the  varietiies  of  calaite  remain  unaltered  though  plunged 
into  muriatic  acid.* 

Muriate,  or  scoriacious  copper,  which  approaches  much  ^ 

,  some  varieties  of  calaite,  acquires,  when  plunged  into  the  sain^ 

acid,  a  more  beautiful  colour,  and  becomes  transparent  like^the 

emerald:  but  when  dried,  becomes  covered  with  a  whiter cpjit.  * 

This  examination  of  the  external  characters  of  several  csdajteis 
Abws  clearly  that  there  are  three  distinct  species  differing  in 

iheixfrdcture,  colour,  specific  gravity,  comtituenis,  ?xA  po'siltoii. 

■j  ■  -■    •         -  ■      .    .  . ". , 

1.  Calaite,  properly  so  called. 

Calaite,  Fischer,  Mem.  des  Nat.  i.  p.  149.  Onomasticon 
(1815)  p.  8.  familia  ArgillsB. 

Turcosa,  Fischer,  Onomast.  (1811)  p.  53,  after  the  wayellite» 
{Syn.  Turchesia ;  Turchin.) 
,  Turlds,  Ulhnann,  Mineral,  einf.  Fossilien,  p.  76,  ;».  103. 

Dichter  HydrargilHte,  Haussmann  Handb.  der  Mineraiogie, 

p.  444,  c.  .:.:•. 

This  species  is  almost  always  of  the  fine  blue,  which  I  have 
galled  calaite  blue  ;  it  occurs  in  reniform  and  botryoidal  pieces ; 
^t  is  opaque,  and  not  even  translucent  on  the  edges.  Sp.  gr. 
2-860,  Fjacher.  .    .  ■/':: 

Chemical  Characters.        ;    ._i^   ..    ._v: 

;  Calaite  is  a  clay,,  coloured  by  oxide  of  copper..  .Professor  John 
made  an  interesting  analysis  of  this  variety  foY  the:S6ciety::of 
.Naturahsts.  The.  museum  of  Moscow  furnished  him  with  the 
qeeeasary. specimens,  with  the  permission  ofChevatier^Paul-  de 
JDemidOi^^  as  the  coUection.  was  in  possession  of  severalv^  AsLit 
is  interesting  to  know  the  p]X)ces8  oi  M.John,  I  shall  traatneribe 
-hifiraocoont  of  it  such  as  lie.  deposited  it  in  the- archives-  of  our 
^Society..  .*..     ,;.  -^-^      -  — ^  -'p./:-    -.;:;i 

"'.'•/■"•■■■'"  .  ■'•/'"'.'.:..'.- 

*  The  French  jewellery  gopeitjier  U  as  a  priflciprle,^  tb«4  tlie  traejtnrnaoist  elionx^d 
riB?rrcaceiii,  £uluh|iric.  i^ci^*    ^^P  Vsa  pyo^t  iW  ^^j^  \V\\jaLo\\N  ^^^llfe  Cj-eiich 

strongest  acids. 
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a.  Two  hundred  parts  of  the  mineral^  in  fine  powder  were 
mixed  with  10  times  their  weight  6f  liitrib  acid,  and  subjected 
ta  dt>\dtiiioo^  f€»r  aur 'hoitr.  -  The  -mixture-  dttidfed  ^twthb 'water  *faid 
Altered  left  a  brownish-grey  powder  on  the  filter.  Aftelivltas&ing 
and  dicing  it,  1  put  it, aside  for  further  experiments. 

b.  The  nithc  acid  solution  being  efjijbotated  to  dr^igss,  and 
the  residue  redissplyqfl  in  water^  left  about  one  pait-j(()f  siUca. 
The  solution:  was  diyided  into  two  parts. 

c.  A  polished  plaie  of  iron  plunged  into  one  of  these  parts 
precipitated  in  a  dendritical  form  S^-  gr.  of  copper. 

d.  The  solution  freed  &om  copper  was  boiled  with;  an  excess 
of  caustic  potash.  After  having  washed  and  dried  the  resulting 
precipitate,  I  obtained  oxide  of  iron  which  contained  a  trace  of 
alumina.         ^ 

e.  The  liquid  remaining  from  d  having  been  saturated  with 
nitric  acid  was  decomposed  by.  carbonate  of  ammonia.  The 
earth  precipitated  in  this  way  was  separated  from,  the  liquid  by 
filtration.  Being  redissplved  in  sulphuric  acid,  and  mixed  w^th 
a  little  potash  by  evaporation  and  crystallization,  pure  alum  was 
obtained. 

f.  After  having  boiled  the  other  half  of  the  solution  with 
caustic  potash,  a  dark-brpwn  precipitate  fell,  which  was  wash^ 
and  dried,  and  digested  for  an  nour  in  nitric  acid,  Ther^ 
remained  one  grain  of  oxide  of  iron. 

g.  After  saturating  the  blue  Uquid  thus  freed  from  iron  with 
anmionia,  M.  John  added  to  it  prussiate  of  potash.  A  brick-red 
precipitate  fell,  which,  being  washed,  dried,  and  (Reined, 
weighed  4j.  gr.  and  consisted  of  oxide  of  copper.  If  we  stfbtract 
the  small  quantity  of  iron  shown  to  exist  in  this  pre6ipiiat^'i^ 
pmsstate  of  potash,  the  true  weight  of  the  oxide  of  copper  wm 
be  4^,  corresponding  to  the  9^  of  copper  abov6-meh<tohfed. 

h.  The  Uquid  freed  from  copper  was  neither  altered  by  O^talife 
acid  nor  by  the  carbonate  of  potash. 

i.  The  alkaline  Kxivium/was  saturated  with  nitric  acid,  and 
decdmposed  by  carbonate  of  ammonia.  The  earth  precipitate^ 
in  this  way  was  separated  from  the  liquid  by  the  filter.  After 
being  washed  and  calcined,  it  weighed  70  ^r.  and  was  alumina. 
.  h.  The  residue  remaining  from  u  was  boued  with  caustic  jpot- 
'  ash.  The  mixture  being  £luted  with  water,  then  dissolvexi:  hn 
nitromuriatic  acid,  evaporated  to  drynes9>  and  redissolved  ia 
water,  left  a  powder,  which,  being  collected  on  the  filter^  wssfaed, 
and  cakiaed,  weigl^  I4-  ^«  It  was  aiUca  proceeding  firomtUb 
pralverisatioD  of  the  turquoise  in  th^  mortar. 

/•  On  adding  caustic  ammonia  to  the  nitromuriatic  acid  sold* 

tion,  a  gelatinous  precipitate  fell,  which,  being  collected  on  dib 

filter  and  washed,  was  ooiled  with  caustic  potash.     In  that  wa^ 

•  three  gnrnia  of  oxide  of  iron  were  obta.vn&4. 

:     Jft.  Th^  alSafine  hj  being  stktocatj^^^vs^      *^5 
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po«ed  by  catbonate  of  ammottia,  three  grains  of  pure  alumina 
ivere  obtained. 

n. .  The  liquid  /  freed  from  alumina  and  iron  was  saturated  with 
nitric  acid^  and  mixed  with  a  solution  of  prussiate  of  potash. 
By  this  means  ^th  of  a  grain  of  oxide  of  copper  was  obtained. 
Thus  100  parts  of  the  ctuaite  subjected  to  experiment  furnished 

Alumina of  i:  70*00 "?  ^o  ^ 

m  3-00 A  ''^  ^ 

Oxide  of  copper of  g  4*25  /  ^  . 

71   0-255  ^"^ 

Water 18-0 

Oxide  of  iron of/"   1*00  7  a  n 

/   3-005  ^^ 

Lead  and  loss 0*6 

100-0 
^  Position, 

Calaite  occui*s  in  alluvial  grounds,  and  as  far  as  we  know  at 
present,  only  in  tlie  neighbourhood  of  Nichabour,  in  the  Khora- 
san,  in  Persia^  It  ought  to  be  of  the  old  rock  ;  for  we  find  it 
very  seldom  in  commerce,  and  I  have  only  seen  the  specimeiii^ 
of  it  which  I  have  mentioned  above.  It  is  probable  mat  these  ' 
kidney-shaped  pieces  occm*  in  beds  of  a  brownish  clay.  The 
rounded  or  rolled  pieces  necessarily  belong  to  this  species. 

2.  Agaphite. 

Conchoidal  calaite^  conclioidal  turquoise.  Mem.  de  la  Soc. 
Imper.  des  Jfatur.  i.  149. 

The  agaphite  varies  most  in  colour.  It  occurs  of  the  palest 
and  of  the  deepest  sky  blue.  But  its  external  figure  is  constajit^ 
as  it  occurs  always  in  layers  hi  an  argillaceous  oxide  of  iron, 
more  or  less  hard.  Its  layers  vary  in  thickness  from  a  line  and 
less  to  five  hues.  It  is  opaque ;  but  the  darkest  coloured  speci- 
mens,  which  are  also  the  smallest,  are  translucent  on  the  eog^s. 
Sp.gr.  3-25,  Fischer ;  3-00,  John. 

C/iemical  Characters, 

We  have  not  yet  obtained  an  exact  chemical  analysis  of  jius 
species ;  but  we  have  no  reason  to  doubt  the  assertion  .of  T3r« 
Macmichael,  who,  just  after  his  arrival  from  Sweden,  assured  iui. 
that  the  celebrated  Gahn  had  undertaken  an  analysis  of  the  /mt- 

Smey  according  to  whom  it  is  coloured  by  drseniate  of"  iron* 
is  analysis  can  only  be  applied  to  the  agapnite. 

Position.  ::; .  - 

It  is  found  in  beds  accompanied  by  a  very  indurated  arg^a^ 
Geou^iFoostone.  The  matrix.  \ia%\)eeu  ^Qra:i!^\xay^<^^;d!i^t\ler^^^    y' 
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iat^^r:'    But  having  shown  above  that  the  matrix,  when  treated' 
b^  the  b)ow-pipe,  becQipa^a^traot^l^.by.  the  magnejb/  an  ^xpe- 
nii'ent  w^iica  JDr.  MacmicJiAel  repeated  helore  my  eyes,  there  • 
can  be  no  doubt, t^at  it  i^  sua  argiUaceous  iron  ore.    It^a^^ 
reispecting  this  species  t)i|Lt  M..Ag£^iAaiade  researches  on  th^i 
spot  without  being  intimidated  by  the  fear  of  death,  or  pf  becom- 
ing a  slave.    Naturalists  will  doubtless  concur  with  me  in  my 
desire  to  erect  a  monument,  though  not  a  very  durable  one,  for 
such  heroic  researches, '  by  giving  to  this  species  the  name  of 
agaphite.    The  following  is  the  account  which  he  sent  to  the 
late  M.  de  Lawadowsky^  Minister  of  Public  Instructioti^  such  as 
it  was  published  by  Pallas,  and  afterwards  in  our  Memoirs,  in  the 
place  cited  above,  .among  the  bibUographical  notes  respecting 
calaite. 

"  On  my  return  from  India  to  Russia  by  land,  I  passed 
through  the  Khorasan,  not  far  from  Pichapour  {Nichabour).  I  ^ 
was  informed,  to  my  great  satisfaction,  that  it  was  the  only  part 
in  jail  Asia  which  possessed  mines  of  turquoises.  Eager  to  sed 
these  mi^es,  I  despised  the  risk  of  being  made  a  slave,  accord- 
ing; to  the  custom  of  the  country,  and  I  resolved  to  examine 
myself  the  manner  of  obtaining  tihe  turquoise  to  remove  ray 
doubts,  and  thus  to  confer  a  benefit  qu  the  scientific  world.     ' 

",T^e  following  are  my  observations  on  these  mines.  They 
satisfied  niyself,  and  will,  perhaps,  be  agreeable  to  other  nattt^ 
ralists.  The  mines  of  turquoise  occur  in  mountains,  which  are 
not  very  high,  and  whose  surface  is  covered  with  an  arable  soil 
mixed  with  sand^  l>ut  which,  in  consequence  of  the  heat  of  thd 
cliniate,  produces  nothing  but  bent.  No  certain  indeit  ofthes^  - 
precious  stones  occurs ;  but  the  inhabitants  are  led  to  suspect 
their  existence  from  the  ochre-brown  pebbles  which  are  found 
at  the  bottom  of  ,these  mountains,  and  endeavour  to  discover 
them  by  digging  pits  of  no  great  depth  •  ^ 

"  I  visited  with  much  attention  several  mines  already  disco-  . 
vered,  and  I  found  that  the  matrix  of  the  turquoise  forms  veins^ 
which  appear  to  extend  in  all  directions  as  the  branches  of  a 
single  trunk,  or  as  the  secondary  arms  of  a  river;  so  that,  when 
a  small  vein  is  discovered,  it  is  only  necessary  to  pursue  it  to 
discover  others  of  more  importance.  ,' 

"'"rtie  matrix  of  the  turquoise  occurs  in  horizontal  beds  (Uke  ,- 
that  of  chrysopra3e)\vhich  nave  from  1  line  to  10  lines  in  thick-  - 
nes^.  In  these  it  is  disseminated ;  so  that  a  piece  is  very  rarely  -' 
found  which  is  12  or  14  inches  in  length  and  breadth.  Among  -  ^ 
the  beds  which  contain  the  turquoise,  either  in  veins,  or  dissemi*^  <f  ^ 
nated  in  grains,  or  reniferm,  are  foimd  likewise  beds  of  the 
matrix  of  the  same  thickness,  but  without  the  turquoise. 

^^  Amoji^  these  veins  are  chosen  the  pieces,  which  contain 
the  tiouragoises  in  masA|Wd,  very.  Utile  olth&.x^^       .  ^x.\R^  ^siSb^  - 
cult  ^  9i&coferam6ng  ij^y  pie<iea  a.  "^xMce  Ixwo^^^s.^  od^^  ^aa» 


s. 


416  i)r.  Ooithelf  Ftschh^i  JEsBaif  on  [Dec. 

of  a  pet.  Those  of  thei^UBBe  of  a  nut  are  very  rare,  and  veiy  much 
.Taluedi  .aa  the  commerce  of  turquoises  with  the  Afghans^  the 
JPer^abs,  and  other. Asiatic  natioiiSy  is  very  great/' 
. .  The.  fineBt  a'gaphite^  or  calaite^  in  layera  which  I  have  hkherto 
seen  ts  in  the  collection  6f  M.  Weyer^  jeweller  at  Moscow.  It 
IS  of  the  finest  colour^  cnt  in  the  form  of  a  hearty  and,  ia  two 
inches  five  lines  in  length,  and  two  inches  nine  lines  in  breadth 
at  the  broadest  part.  It  is  accompanied  by  tilie  matrix,  whkJi 
has  received  the  same  form,  to  serve  as  a  support  to  the  stone, 
which  of  itself  is  too  thin  to  be  cut  into  a  table  shape.  .  What 
renders  this  stone  more  remarkable  is,  diat  it  served,  according 
to  report,  as  an  amulet,  or  talisman,  to  Nadir  Shah,  containing  a 
verse  of  the  Koran  very  well  engraved  in  gilt  letters.  It  was 
purchased  at  Meched,  and  M.  Weyer  offers  it  for  sale  at  the 
price.of  6000  roubles. 

3.  Jo/mite, 

Quartzy  turquoise,  vifxeous,  or  scaly.    Mem.  de  la  See.  des 

Nat.  i:  .149. 

It  has  a  li^ht-blue  colour,  which  passes  into  green.  It  occurs 
in  very  thin  layers,  in  a  black  siliceous  slate.  It  is  harder  than 
the  two  other  species,  scratches  glass  strongly ;  but  does  not 
give  sparks  with  steel.    The  fracture  pf  it  is  scaly. 

This  species,  as  I  mentioned  before, ,  is  more  rare  than  the 
others.  I  am  acquainted  oidy  with  one  specimen  in  the  collec- 
tion of  M.. Wagner.  It  certainly  exists  more  frequently  in 
nature,  but  is  seldom  met  with  in  commerce,  because  it  is  not  fit 
to^be, polished. 

,  .  Its  specific  gravity  and  chemical  composition  are  unknown; 
^utit  is  probable  that  it  contains  some  silica,  in  consequence  of 
the  siliceous  matrix  with  which  it  is  accompanied.  We  have 
not  been  able  to  discover  any  thing  respecting  its  position. 

I  have  given  to  this  species  the  name  of  Jonnite,  ip  honour  of 
Prof.  John,  of  Berlin,  who,  by  his  chemical  researchf^s,  daily 
gains  more  and  more  of  the  esteem  of  men  of  science. 

Uses. 

Calaite  is  employed  as  an  ornament  in  diadems,  bracelets, 
rings,  with  or  \a  ithout  brilliants ;  or,  especially  among  •  tlie 
Persians,  to  adorn  the  handles  of  knives,  sabres,  8cc.  or  to.  con- 
struct taUsmans,  as  I  have  mentioned  above. 

<3iiAP"  11.-— Of  tlie  OdontoUte^  or  Occidenial  Tarquoisf, 

The  article  respecting  the  odontolite  turquoise  requires  to  be 
-  treated  as  an  object  of  Tioognosy.    The  following  are  the  prin- 
cipal questions  which  require  to  be  answered: 
'  1 .  What  are  the  parts  of  the  skeleton  hitherto  found  converted 
into  turquoise? 


^2^  To.  what  aniiiaali  do  thev  'b^\<>xij*\ 
3.  Wiiere  do  the  prihcipaA  Ae^oV^  occjvm'X 
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Answer  to  the firtl  QMMfin.    ""^ 

'  If  we  give  tiie  name  of  torqaQise  to  every  iiuiiuJ  rabstatfce 
which  has  been  penetrated  and  coloored  ^reen  or  blue  bf 
metallic  oxides,  and  particulariy  by  copper,  it  is  obvious  that 
liny  paft  of  tilie  skeleton,  and^even  the  whole. body,  may  hitve 
been  converted  into  turquoise  provided  all  the  parts  be  capable 
of  undei^going  the  change.  But  it. appears  that  the  teeth  aie  tfie 
only  parts  which  possess  sufficient  hardness  to  become  true 
turquoises  in  the  full  acceptation  of  the  word.  If  entire  skele- 
tons,* or  parts  of  skeletons,,  still  surrounded  with  dried  muscles, 
have  appeared  to  assume  the  form  of  turquoise,  it  seems  more 
reasonable  to  consider  them  as  passages  to  that  state  than  as 
true  turquoises. 

There  can  be  no  doubt  that  Bouillon  la  Grange  analyzed,  a 
French  turquoise,  or  a  bone  turquoise.    He  found  its  specific 

..gravity  3*  127.    Before  tiie  blow-pipe  it  became  greyish-white 
without  melting.    This  operation  rendered  it  friable,  and  it  lost 

.  0*06  of  its  weight.    Its  solution  in  nitric  and  muriatic  acids  was 
colourless.    It  was  composed  of 

Phosphate  of  lime ^  •  •  80 

Carbonate  of  lime 8 

Phosphate  of  iron 2 

Phosphate  of  magnesia 2 

92 

The  experiments  of  Prof.  John  with  the  blow-pipe,  in  presence 
of  the  members  of  the  Imperial  Society  of  Naturalists,  in  order 
to  change  the  teeth  of  the  mammoth  into  turauoises,  appeUr  to 
contradict  those  of  Bouillon  Lagrange ;  but  it  we  consider  that 
the  turquoises  of  Sitnare  have  already  undergone  a  degree  of 
calcination,  it  is  not  surprising  that  they  appear  grey  before  the 
blow-pipe. 

Answer  to  the  second  Question, 

Naturalists  have  hitherto  spoken  only  of  two  animals  whose 
teeth  are  ^capable  of  furnishing  turquoises.  These  are  those 
which  Reaumur  has  described,  and  of  the  teeth  of  which  he  has 
given  figures. 

1.  Denies  Molares,  with  four  Eminences  of  considerable  Si^se^-^ 
These  teeth  appear  to  belong  to  an  animal  similar  to  that  of  the 

*  Swedrabnrj^  hm  engrafen  the  figure  of  the  tkdetoo  of  a  quadroped  which  had 
b<>en  coloured  by  tbU  metal.  We  see  In  the  MuHeum  d'Hift.  Mat.  of  Parit  Ibe 
band  of  a  wmnao,  th«  citremiiiei  of  ibe  fingers  of  which  are  green,  aad  thn 
mbsclei  of  which,  dried,  H lie  a  mnimoy,  are  alMgreeo.  If  it  bai  been  said  that 
the  whole  of  this  hand  hat  been  couferted  into  turquoise,  the  fact  ban  been  exa%^ 
gerated,  and  the  term  turquoise  abused.  Buttkt  cixm!|iBiiSX««^\%  \\^m.>X  ^«^  V^^^ 
ihe  name  of  furquoisr  to  an  aalmil  MLbMaAica  v^MJ^'^SUiil  ^  ^K^wsat^Vi^^')*^^** 
of  copper. 

Foi.  XIV.  N«  VI.  aT> 
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OhiO|  or  the  camivorous  olepbant.     It  is  ..the  matfodonte  of 
Cuvier,  and  the  masiatheritan  of  my  Zooffnos^^.* 
'  The  upper  part  of  that  which  Jussien  has  figured,  fOid  which 
Reaumur  reports,  pL  7,  fig.  17,  was  five  inehes  in  dianaeter,  and 
fire  inehes  fon^,  aithoqgh  the  roots  were  not  complete. 

3.  Teeih  with  four  tofioi  obhtse  EmineneeSf  and  less  elevated, 
—Reaumur,  pi.  7,  fig.  1, 3. 

These  teeth,  with  tubercle,  of  the  summit  more  obtuse,  and  a 
litde  channelled,  present  natmbsts  with  two  species  veiy  differ* 
ent  in  size  belonging  to  a  new  genus  of  fossil  animal. 

I  have  observed  that  property  in  the  teeth  of  other  species  of 
anifiials,  and  I  here  give  the  description  and  the  figures. 

3.  Dens  Moleris,  with  ajlat  Svmmit,  and  Plates  turned  upon 
themselves,  with  two  principal  Folds,  which  almost  ttrtuh  thi 
exiemal  Surface. — (See  I'late  XCIX,  fig.  1,  reduced  one-JtfUi.) 

This  tooth  belongs  to  an  animal  unknown  to-  zoologists,  it 
was  completely  penetrated  with  the  sreen  colour,  so  that  it  ha4 
the  appearance  of  being  composed  of  malachite^  This  tooth  wiat 
given  to  our  Society  by  M.  Nikite  de  Mouraview,  but  it  wai 
unfortunately  destroyed  in  1812  by  the  flames^ 

4.  Dens  molnris,  elongated  with  a  flat  Summit ^  with  Plates 
turned  on  themselves;  and  two  Folds  less  deep  and  equally  distant 

from  the  external  St/rf«ce.-^See  fig.  2,  reduced  in  Ine  same 
proportion.) 

We  do  not  know  the  animal  to  which  this  tooth  belongs.  It 
presents  a  slight  curvature,  which  in  others  is  greater.  I  hay« 
seen  some  of  them  green,  some  azure  blue,  and  others  only 
purtially  coloured. 

Native  place,  Siberia f  Miask. 

6.  Dens  Molaris,  with  aflat  Summit,  and  Plates  triply  folded, 
so  that  each  Fold  encloses  one  or  twq  compressed  Tubes  formed  by 
a  vitreous  Substance. — (See  fig.  5.) 

A  sin^lar  character  belonging  to  this  tooth  is  to  possess  in 
the  principal  channel  a  kind  of  stalactite  of  vitreous  matter  (fig. 
5,  6,  *,)  which  I  have  observed  in  all  similar  teeth. 

The  animal  which  possessed  teeth  of  this  kind  is  unknown  to 
naturalists. 

I  likewise  lost  this  tooth  by  the  flames,  but  there  is  a,  simitar 
ime  of  a  very  deep-^eea  colour  in  the  rich  museum  of  the  Impe- 
rial Academy  of  bciences  of  St.  Petersburgh.  One  of  my  pupils 
gave  me  a  third  of  the  same  ahimal,  but  it  has  only  a  slight  tinge 
of  azure  blue. 

I  have  reason  to  beKeve  that  these  teeth  come  from  Miask,  in 
Siberia.  > 

*  The  idea  of  giving  to  aU  the  forail  mammalia  the  same  termioatron,  which 
Cnvier  has  applied  to  differeot  animals,  as  megatherium,  anophtherium^  paim9th^ 
ri$Hm,  is  atJeast  very  nseful  for  cotmnunicatiDg  information.    It  has  indaced  me  to 
^Aange  Jefferson's  megahnjfx  Ititoowfchothtiiimi^aii^  lo  ^MmlVM^  ^ords  elatm9tkm» 
*Aw%  irogentherium,  j»<0r«tA*fiiim«  thonfjh  1  am  uoV  \%i\ox%.wX  q»1  \;\\itiw«C<%  t^Ak 
wbicb  excludes  such  generic  names.    But  \t  caa  no  Xotmjtt  Vi^  IoW^yj c^^^ ^v \«Mi\  %» 
^a§  the  greui  Mriea  of  fowii  aaimaU  vrlt\i«ut.  ^exltbi«  V«  cqw^^\iv«^. 
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6.  DensMolaris  of  an  Animal  of  the  Stag  Oenus.-^^^e^tg.S.) 
This  tooth  was  umnd  m  a  copper  mine  m  the  goveitottieiit  of 

OloneZy  which  has  been  abandoned  these  20  years.  I  ^sA 
indebted  for  it  to  the  kindness  of  M.  de  FooUon,  who  possessee^^ 
perhaps,  the  most  instructite  collection  of  these  ihterestiA^ 
countnes. 

7.  Dens  Molaris  of  a  carnivorous  Animal. — (See  figs.  3  and  4.) 
This  tooth  has  lost  one  of  its  roots.    The  eminences  of  the 

summit  are  partly  obliterated.  It  is  entirely  covered  with  a  veri- 
digris-coloured  oxide  of  copper. 

The  place  where  it  was  found  is  unknown.    It  is  very  probable 
that  we  shall  hereafter  discover  several  other  teeth  equally 
entitled  to  the  name  of  turquoise.    And  from  what  I  have  said 
in  answer  to  the  first  question^  other  parts  may  be  susceptible  of  ^ 
the  same  change. 

Answer  to  the  third  Questiony  Where  do  the  principal  Depots 

occur? 

The  principal  depots  which  have  served  to  form  turquoises  are 
those  of  France.  They  occur  in  Lower  Languedoo,  near  the 
town  of  S'tmore  and  its  environs,  as  at  BaillcSatss  atid  at  XdW- 
mont.  There  are  others,  according  to  Reaunmr,  nearly  in  tot 
same  country,  on  the  side  of  Auph,  at  Gimontf  and  at  Casire9, 

Guy  la  Bros^,  in  his  work  (of  1628,  p.  421),  On  the  N^lme 
and  Utility  of  Plants,  is  the  first  person  that  makes  mention  <^ 
it.  He  calls  Licome  minerale  ^nd  mother  of  the  turqucnses 
(p.  467  and  621).  "  The  licome,"  say«  he,  **  is  a  stone  having 
the  shape  of  a  horn,  and  the  consistence  of  a  stone,  whioll, 
being  exposed  to  a  graduated  beat,  gives^  the  true  turquoise.  It 
is  called  licome  minerale  because  it  resemUes  the  horn  of  ttn 
animal. 

We  learn  two  things  from  this  notice  of  Guy  la  Brosse: 

1.  That  tusks  were  employed  for  forming  gooa  turquoises; 

2.  That  the  tme  colour  is  given  by  the  fire. 

Reaumur  described  afterwards  the  manner  of  heating  th« 
turquoise,  and  gives  a  figure  of  the  peculiar  fiunace  employed 
for  the  purpose.  From  thit,  what  I  stated  above  follows  okiariy '; 
that  the  French  turquoises  are  prepared  by  the  fire,  and  conso^ 
quently  are  partly  artificial. 

Other  depots  are  likewise  mentioned,  firom  which  I  ha'v^e  not 
yet  seen  specimens  ;  namely,  Nivemois,  'Silesia,  Lesta  in  Boki^ 
tnia,  Thurgau  in  Switzerland.  We  inust  add  likewise  from  my 
observations,  Siberia  (Miask),  and  the  government  of  Olonest. 
The  number  of  placets  will  doubtless  augment  in  proportion  as 
more  attention  is  paid  to  fossils. 

I  shall  finish  this  dissertation  with  the  question,  how  can  wie 
distinguish  a  turquoise  from  a  calaite,  or  the  turquoise  of  FxASdfei^ 
firom  uie  turquoise  of  Persia  "i  Th&Vnxdea!^%  Vi^^^^c^^^^^^^^ 
Distilled  nnegar  deprtTefi  it  of  ita  cio\<3Wft^,«A\saxx«^^M»^^^^^ 

2  tt^ 


itiftS!B»lfi^JF*,irThfl;»pli^y<rf;j%  ^wis^^in.  ^Qt  S9  goodajii 
that  of  the   calaite,    and  exhibits  plates,  rays,   or  fil^q[ients> 

j^V/^  y^R  t^^qj^ois^;  ^,  f  J^W^ce.  W^e  their  ^surfacQ  cpvere^  w^l^bt 
X^t;P?  ^^:^Wt9t.  A?4  44xu^  lUaumur  affirxos  that  the  mc^^ 
f  (^i9ibk;  tibe  plates  are,  the  worse  are  the  turquoises,  this  c^|[;^mr 
ii^uip§;4oe8  apt  fail  tp.  be  a  certain  character  for  ^stipgui^ipg 
^e^toath  tur^uois^s  ofj^J^iianQe  from  the  true  mineral,  or.thie 
ftalaiteaf..Per»i^.  .,  i  ■  :.. 
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iRcsearchei  m  a  mw  Mineral  Body  found  m  the  Sulpliur  extracted 
J    from  Pyrites  at  Fahlun.    By  J.  BerzeUus. 


*■•  •  ■. 


'      -    -  '■  (Cofiffnveif/rom  p. S65.)  "    ' 

^jii'.o*!'  •■ .;  i.-.»  \  «!■     .      •  .:-     ;■.■•..■■■•■'  ^     ".  .j-> 

iu.Q'  -^Upi^te  qf  Amtwmia^^^yfe  obtaia  the  neutral. salt. b]r.di^ 
i|olKif(g;^wi(^fa€id  in. conceptrated  caustic  ammoiua^  lea\wgi^ 
6mall;§i$$e^s  of  acid. .  ^V^e  )iea;?«  tbeliq^d.in  a.temperate  pJiap|?( 
.ttl!a:-»<^^iat§  iil.gradmUv  (jieposited  in  fCr}'ittal$y  partiy^rfeaUH^/r 
l4l^dl  IM^flvP^y  ioL  ^ur^^ded  prisma,  or  oblique  ibux^^dfep 
prisms.    The  crystals  deliquesce  in  the  air.  .  ,,,> 

"^i^h^'ifHde^iite  i»  formed  when  the  neutral  salt  i»  dissohred  iii 
^tef,  ^d:tbe  solution  allowed  to  evaporate  spontaneousiy. .,  A 
jp^ortip^of  (the  ammoi^ia  exhales  with  the  water,,  and  the  biseW- 
la^il^tf^rMxlleppsiiedm  acicular  crystals  which,  are  not  altered: by 
je»gj^ur«  toiitbe  w^  ... 

J  The  qufikdriseleniate  is  produced  by  the  evaporation  of.  a  i^bii^ 
ijicoft-i^f  th^  biseleniate  I^. means  of  heat^  or  by  the  addition  of 
^liileniG.ajcid  to  the  biseleniate.  It  does  not  crystallize,  smd^  wh^ 
jev^jporokted  to  dryness,  soon  recovers  its  hquidity  by  ab^orVips 
^IQ^is^iairf^jfroni  the  atmosphere.  ,  ..  ,.^ 

^tfiiC-ins  hej^t  the  peleniate  of  ammonia  in  a  retort^  water,  w^ 
jundic^iaarQ  at  firfii,t  disengaged  ;  then  the  ammonia  decompoa^ 
^f^-selenic  ^cid,  producing  azote  and  water  which  'distils  pye^ 
X\m  i^v  usually  followed  by  a  Uttie  quadriseleatate,  whiohy.i^ 
bke^a  fi^oin^Jijines  ^^ipopited  in  a  dry  Hate  on^^he  upper,  part  c^ 
the  retort.  At  the  bottom  we  fi^d  a  button  of  melted  selenji^q^. 
^TbdcdfiOpn^pfMiitiop  takes,  place  with  a  strong  efienre^cenoey  ^ut 
ivitiiout  ^d^tpnatipA,  rat  J^asi.  with  th^ ;  |Wi^  quantities  ,on  yH^fj^ 

.-.:4i  SeUniater'of  JBfl'ryie.s.-r-TSje  n^utfad  sa^ttis  insoluble  .j^ 

(wbktmi.  pUJ.ye|uJ^ntK  ajjd  doe&  .apjt  §ltar  tljjp  pplaur  ,of  m/oi^  lit«^p 

4fAp^>.  •w^tithe.t^p^peratiuie.p/ijmeUiiig^  api  .me^ 

.teri  *.'dte */ipt.^p^8^T'JtQ  (iftptw^.c^\x\SB4,;;7?^\;^^^  s  It.w4^olji*^ 


1«t4.]  ^itiicMf^  PfriM^^'hhH^.  MSA 

^^Ibtiiate.         .■■■'  .   .t.i  ny.  ■•    i.H\K^    /»iii.ifc.-   ^i'v^   ic-  u^-r,} 

"The  VhekHlat'e  is  fbijtked  MrhW'thef  ctffbohatei^Jaf.l^^ 
dissolved  in  seleriio  acid;  till  rfl  eff(rt^Soefectoceis  ilt  ttff  ^nii.'' Whcli 
th^fsoliitioriis  c^viiporated,  the  bisd^iatt^ 'crystallize  4n  the  fefta 
of  round  grains,  which  are  transparent/ ana  have  sometimea'a 
smooth  surface.  '  On  brieaking  these  grains,  We  fii^d  them  comi^ 
j^ed  of  concentric  ria^.  If  the '  Kquid  contains  no  eitceas  cf 
acid  but  that  which  is  m  the  biseleniate,  and  if  we  'tdlow  it  t6 
evaporate  spontaneously,  it  deposits  a  milk-white  mass,  com- 
posed of  small  opaque  ^^ratns.  4%titsr'iem»s  liissolves  slowly  in 
water,  and  appears  at  first  little  soluble ;  but  when  once  dissolved, 
it  remains  in  solution  even  when  a  considerable  portion  of  the 
water  is  evaporated.  A  solution  of  biseleniate  milled  TVith 
ammonia  lets  fall  the  neutral  seleniate. 
'  Two  granules  of  the  neutral  seleniate  4{  bathes  which  had 
been  dried  in  a  red  heat>  having  been  diss<rfved  m  muriatic  acid, 
left  a  little  selenium,  which  was  made  to  disappear  by  the  addi* 
tion  of  nitric  acid.  The  bai^tes  was  then  precipitated  by  means 
6f  suljDhnric  acid.  The  smphate  of  barytes,  after  being  well  • 
dri^;  Weighed  1 '766  gramme,  equivalent  to  1«1586  gramme  of 
bkrvte^.  Hence  100  parts  Of  selenic  acid  had  beeii  combing 
\Wtfal  1B7'7  parts  of  barytes,  which  contain  14*32  ^f  oxygen. 
HUr  agrees  viery  well  with  the  capacity  of  saturation  of  the  neid 
given  above.  i  .  .  a 

-'  1*271  griEimme^  of  biseleniate  of  barytes,  deprivedof  fk^l|y>is- 
iure,yrdd6d  0'78&gr.  of  sulphate  ofbaiytes,  eqmvalehtto  OM08 
of  b^bryte^.  -  Hehc^  100  parts  of  selenic  acid  had  been  combtned 
tritli  68  paits'  of  bairtt^s,  or  about  the  half  of  the  baste  contamed 
in  the  seleniate.  This  shows  that  the  same  tielation'  tsldits 
between  these  sali»  as  between  those  which  have  abase  of  soda. 

5.  Skteniitie  of  Stivntian. — ^The  neutral  salt  is  a  white  ittsuhi^ 
ble  powder,  liie  hheltniatevaAy  be  obtained  by  dissolving  iht 
^tf)0n^te  of  sth^ritian  in  selenic  acid.  When  the  soIutioii'~i» 
evaporated  slowly,  the  salt  is  deposited  in  milkt-wfaite  erustj|l> 
T^hicb  'exhibit  n'o  trace  of  crystallization,  and  whidk  dis^lve 
figaict  with'  great  diffictdty  even  in  boiMng  water.  -  The  dty  biMlf 
fetiiate,  when  heated,  meJts  at  first,  and  gives  out  its  water, 
swelling  at  the  same  time,  and  forming  a  porous  mass,  ftoii^ 
which'  theheit  drives  bff  die  excess  of  acid.  The  neutral  sder 
/nate  which  remains  does  not  melt. 

6.  Seleniate  ^'J^W.-^Tbe  neutral  salt  is  bitf  little  soluble  in 
^water.  It  'preetpitatai^raddalfy  as-  we  dissolve  carbonate  of 
lime  in  selenic  acid.  When  dried,  it  forms  a  crystalline  powdef, 
ioft  t(y  the  touchr,  and  p)r^ifteiy~  similar  to  carbonate  of  lime. 
When  beated  to  tecbest)>  hUqdefies.  The  melted  salt  attacks  . 
lhriJ^ya»s,  a"kiild'6f'€flfet*rescence  takes  place,  by  whicJxidM^ 


jSiiit  iki  miitei  fltdi  rauii  bvi.  Hire  prGipeiiy;  wlAcSi^  thi^  <(Nf>6- 
tiiale -0f 'liib^  hafr'  iu  comtnon  with  tne  seleniates  of  iaifi|^ii^lit 
%nd  of  thsbigtmese^  in  veiy  remarkable.-  I  do  hot  pi^t^d'  to 
.«x^im  it;*   ■  ■   ''■■  ■'*■■;.  ^ 

• '  vPhe  dtefemVtfeift  obtahacld  when  the  precefhng  6dlt  is  Aiss^^^d 
in  selenic  acid.  The  solution  crj-stallizes  to  the  last  dri^p  id  'f^ 
4btm  of  ffiOiafi  pritmsy  wliich  are  not  altered  by  exposure  t6'the 
%ir.  Ganstic  ammoniiet  reimOT^s  one  half  of  the  acta,  atidieiftfv^ 
the  neutral  salt.    Heat  produces  the  same  effect. 

'  7.  Sekniate  of  Magnesin^-^^f^eaic  acid  decompcises'  '4lie 
mfbonate  of  magnesia  with  effervescence  williout  howerer  dii^ 
tolviBg  it,  because  the  new  compound  is  yerf  little  soluble.  The 
i^ult  is  a  ci^talline  )>owder.  it  is  soluble  m  boiling  water,  biit 
«  great  quantity  of  diat  liquid  is  requisite.  The  itomtion  v4»en 
'^raporated  gives  small  crystalline  grains,  which  undef  the 
.  •tai<»tMsoope  exhibit  the  form  of  smim  prisms,  and  small  fmir^ 
rinded  tables.  Wh«i  heated,  the  salt  gives  out  its  water  6f 
•^ombinatita,  and  becomes  enamel-white.  Heat  does  not  melt 
itj  nor  drive  off  its  acid ;  but  it  attacks  the  glass  vessel,  which 
vwelhr  up,  and  is  pc^ettated  by  a  great  num^r  of  bubbles. 

We  obtain  the  biseleniate  by  dissolving  the  precediuj^  sitk  jn 
^etemc  acid  and  adding  alcohol  to  the  soration.  The  biselehlate 
precipitates  in  a  pnlpy  <^oherent  mass,  which  attracts  inoi«€Ui'« 
from  the  air,  and  which  does  not  crystallize  though  it  b^ 
dissdved  in  water  and  the  solution  evaporated. 
*  8.'  Sekniate  cf  Ahiminet, — ^The  neutral  salt  is  insoluble.  We 
<)btaih  it  by  evaporating  a  solution  of  muriate  of  alumina  to 
di^^s,  -dissolving  the  salt  in  water,  and  precipitating  it  by 
biseleniate  of  ammonia.  The  solution  of  alum  is  not  precipitated ; 
itet  if  we  fl&ix  with  it  a  neutral  seleniate  with  an  alkaline  base, 
the  seleniate  of  alumina  is  precipitated.  The  precipitate  \ki. 
w)iite  powder,  which,  when  heated,  gives  out  iu  the  first  place 
#ater,  and  afterwards  the  whole  of  its  acid.  i  ■  -^ 

The  biseleniate  is  produced  by  dissolving  the  preceding  salt, 
of  ihe  hydrate  of  alumina  in  selenic  acid.  The  liquid  hajs  an 
Stringent  taste,  and,  when  evaporated,  yields  a  colomiess,  tratt^ 
par^t  mass,  similar  to  gum. 

9.  Seleniate  of  G/wciwcr.— The  neutral  salt  is  a  white  ini^able 
po^eir.  The  biseleniate  is  soluble.  When  evaporated,  it  leaves 
amass  resembling  giim.  Both  salts  lose  their  acid  when  heated. 

10.  Seleniate  of'  ittna. — ^The  seieniates  with  an  alkalioe  bade, 
Wh«rt  dropped  iiito  a  solution  ofyttria,  throw  down  large  white 
flocks,  which  do  not  dissolve  m  an  excess  of  selemc  aeid. 
When  dried,  tfie  salt  has  the  form  of  a  white  powder,  which^ 
#hen  heated,  lets  go  first  its  water,  and  then  its  acid.  ■■■•■> 

11.  Sdtniate  of  Zir€Onia.-^lLi\i&  salt  is  a  white  powder,  insd^ 
Mfle  both  ift^  water  and  in  selenic  acid.  Heat  decomp()Ses  it.--  "= 
"'•/2.'  SeletHafe  of  Zinc.^^li}A!t  ikeutti^ti^lS&^ct^j^r^vA^owder; 

ifliistflttMe  id  water.  '  Whien\l^«to4i\l*re?t  ^cw«^xA>>iA^^^^^ 
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crystaUmudoB^  apd  tt^ei).  msHU.  The  fuBed  xnaj^ ii».^U(iw  n^ 
traoBpacent ;  but  on  cpolinff ,  it  becom/e^  white,  *  l^  ira^tur^-^ 
crystalline.  Wh^  .expofi^  to  nearly  a  white  heat,  .it.  boib^  as^ 
a  part  of  the  acid  is  disengag^ed.  At  last  the  mass  becQBifas 
fsoUd.  It  is  then  i^  the  state  of  a  subseleniate  of  oiocno  logger 
akered  by  heat.  .  .,^ 

Tim  biaelemate  is  very  soluble  in  water.  Its  solution  whm 
evi^rated  gives,  a  trAQSparent  mass^  full  of  small  repfyi,  aw 
simdar  to  gum.  ..    v  . 

13.  Seleuiaie  of  Mang€inese.'^Tha  neutral  salt  iu  a  white  inso- 
luble powder,  which,  when  dried,  forms  a  Sjdft  meal,  like  the 
seleniate  and  carbonate  of  lime.  It  is  very  fusible,  but  preservap 
its  acid  well  in  dose  vessels ;  but  if  the  ajur  have  free  access^  th^ 
manganese  unites  with  more  oxygen,  and  the  selenic  acid  i^ 
disengaged.  The  seleniate  of  manganese  in  a  state  of  fu^ipo 
possesses  the  property  of  destroying  glass  in  a  much  biffW 
de^e^  than  the  s^eniates  of  lime  and  magnesia.  The.  bubbles 
iw^hich  form  in  the  glass  are  larger,  they  come  to  the  surface,  an4 
opening,  leave  holes.    The  interstices  between  these  hx>le»  ar^ 

not  liquefied,  and  the  gkss  thus  decomposed  is  not  at  )iJl. coloured 
by  the  oxide  of  manganese. 

The  biseleniate  is  very  soluble.  When  evaporated,  it  giyefn  a 
cjyistaUizable  saline  mass.  A  high  temperature  reducei^  it  to  tb^ 
neutral  state.  *  .,■  ..^ 

14.  Perscleniate  of  Uranium.-^The  neutral  salt  is  a  l^nM)%- 
yeUow  powder,  which,  when  heated,  gives  out  itjs  Bait  and  a 
portion  of  oxygen,  leaving  green  oxide.  Biperseleniate  is  formed 
oy  the  solution  of  the  preceding  salt  in  selenic  acid.  By  ev^p9* 
ration,  a  varnish  of  a  pale-yellow  colour^  a^d  transparent,  is 
obtained.  When  entirely  dry,  it  is  white,  opaque^  and  cxy9r 
talline. 

15.  Perseleniate  of  Cerium. — Both  the  neutral  salt  and  ,tii^ 
biperseleniate  resemble  exactly  the  same  salts  of,,th6  peroaufd^ 
of  uranium,  ; 

16.  Protoieleniate  (^  Cerium. — ^A  white  insoluble  powd^, 
which  dissolves  in  selenic  acidy  and  forms  a  soluble  biseleniat^. 
This  is  one  of  the  few  properties  by  which  the  protoxide  i^f 
cerium  differs  from  yttria. 

17.  Protoseleniaie  of  Iron. — Selenic  acid  hardly  ajktackf  ii:o9* 
The  metal  assumes  a  cop{)er  colour,  being  covered  by  a  thio 
coating  of  selenium,  and  this  puts  an  end  to  all  action. 

.  If  we  mix  a  prptosalt  of  iron  with  a  neutral  alkaline  seleniate» 
a  white  precipitate  falls,  which  gradually  assumes  a  grey  colour, 
and  then  a  yellow^  in  proportion  as  the  air  acts  upon  it.  After 
being  separated, .  washed,  and  dried,  it  is  yeUowish-white.  \i 
we  pour  muriatic  acid  on  seleniate  of  iron  newly  formed,  and 
especialljT  if  we  appjly  a  little  heat,  the  acid  is  decornQosed^loil^u^ 
ing  selenium  reduced^  and  not  d\^o\Na^.  3iN  ^Saii,.>j^>c«^^^^^ 
tLCid^  ibe  prptQi^ile  .p£  iiou  ied«J^  ?^.  V^  ^^  '^  .v^«»R.^»e* 
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imd  the  muriatic  acid  difisdves  the  peroxide  of  iron  mth  a 
portion  of  the  eelenie  acid  not  decompoBed.  This  is  the  reaaston 
'why  the  muriatic  solution  assumes  a  yellow  colour.   . 

The  bmttniatt  is  obtained  when  the  preceding  salt  is  difisoWed 
iotselenic  acid»  or  when  we  mix  aprotosalt  of  iron  with  d  soluble 
bi^jeleniate.  The  biseleniate  of  irpn  is  but  little  aolublep  ftod 
begins  very  speedily  tp  be  decomposed.  If  we  heat  a  solutioa 
containing  this  biseleniate,  it  is  decomposed,  and  yields  a  brown 
precipitate.  It  is  a  mixture  of  perseifeoiate  and  feduced 
Belenium. 

18.  Perselemate  of  Iron, — The  neutral  salt  precipitates  by 
double  decomposition :  a  white  powder  fallsi  which  oecomes  a 
little  yellowish  on  drying.  The  perseleniate  when  heated  gives 
out  first  its  water  of  combinaUon,  and  becomes  red.  At  a 
hi^er  temperature  the  acid  sublimes^  and  may  be  entirely 
dnven  off. 

If  we  dissolve  iron  in  f^  boiling  hot  mixture  of  selenic  acid 
and  nitroinuriatic  acid,  taking  care  that  all  the  nitric  acid  is  not 
decomposed,  the  liquid  deposits  during  its  cooling  on  the  sides 
of  the  vessel  a  pistachio  green  salt  in  leaf-^form  crystals.  I  hav^ 
reasons  for  considering  it  as  a  biperseleniate  of  iron.  •  It  dioes 
not  dissolve  in  water,  but  muriatic  acid  dissolves  it,  and  assumes 
an  orange  colour.  Caustic  potash  added  in  excess  gives  a  red 
precipitate;  from  which  it  follows  that  the  green  colour  is  not 
owing  to  the  presence  of  protoxide  of  iron.  When  this  salt  is 
exposed  to  a  high  temperature,  it  gives  out  its  water  of  crystal- 
lization, and  appears  black,  but  becomes  colcothar-jfed  on 
cooling.  When  the  temperature  is  increased,  selenic  acid  is 
disengaged  without  any  trace  of  reduced  selenium,  whiph  would 
not  have  been  the  case  if  it  had  contained  protoxide  of  iron. 
Kothing  remains  ultimately  but  red  oxide  of  iron- 
'  If  we  digest  either  of  the  above^jescribed  seleniates  wit|i 
caustic  ammonia,  that  alkali  separates  a  portion  of  the  selepic 
acid,  and  there  remains  a  red  subperseleniate,  which,. like  thp 
b^^r  subsalts  of  peroxide  of  iron,  passes  thi-ough  ttie  filter  when 
we  attempt  to  wash  it.  This  subsalt  is  decorppOsed  by  heat, 
and  leaves  pure  peroxide.  From  an  analytical  experiment  to 
which,  however,  I  do  not  attach  much  confidence^  this  subsalt 
iscomposedof  ^  • 

Acid! 62 

.  Peroxide.  . . . : 48 

100 

and  the  acid  and  base  contain  equal  weights  of  dxygen. 
'19k  Stkniaic  of  Cobalt. — The  neutral  salt  is  a  rose-«ol6nred 

■jteoiiibie  powder^    The  biseleniate  gives,  when  evaporated,  a 
'^aaii^xfttl  siiindng-red  vanuBh.  ' 
•  ^4^0/  SeJemate^fifNickeL^VR!^  ueufcraX^^V  \i\!S^'bV^fc^ 


a  whU^  insoluble  j^Wdifii^;^  vi4iclr}  WtoA  Mad,  ti^lMafts^|>^0:^ 
mass  resembling^ gfatn:^'  '•  "  -■:>•:  <'.i?  no f  ■"'.■.  ^"i.nifrrr -^i!?  ■•;r(v- 
lead  both  ^  flroril  thfe  ihuri«lte  aiid'Ae  iiitt^e/ -Th^fefee^^ 
formed >in  the  latter  baft  contains^  alvirtatys  tiitjric  a<£fl.  W^^btdtf 
pnr^  ^elenisite  of  lead!  by  ioaixmg  mutigite  df  letid  ^ith  aa'  exe6Mf 
of  8i^fem«te  (>f  ammonia,  A  lieavy  white  powder^ '^formfidi 
which  speedSy  foils  to  the  bottom,  iand  is- not  redissolvJul  1;^^  ^ta 
jBxcess  of  acid.  The  seleniate  of  lead  melts  like  the  mirriifti^;; 
but  it  seems  to  require  ratther  a  hi^h^r temperature.  I%e jnelied 
mass  is  trahspatent  and  yetloTvish  ^  on  coohng,  it  r^eov^'ks^ilt 
whit^nesls,  loses  its  transparejncy,  and  exhibits  a  ci^rfitallizeNl 
fracfcure.  In  a  reddish-whitie  heat,  -the  seleniate  of  Jead^bigiiw 
to  boil,  and  aelenic  acid  sublimes.  After  some  time  the  lebtdjli-^ 
tion  stops,  and  a  melted  subseleniate  of  lead  remains,  which,  OQd 
cooling,  is'semitransparent  and  friable.  Its  fracture 'eidnbitB  a 
very  crystalline  texture.  Seleniate  of  lead  still  moist,  :thoiig]| 
repeatedly  digested  in  caustic  ammonia,  does  not  part  ^v^di^anjf 
acid,  hor  can  it  be  converted  in  that  way  into  subseleniate. 
It  is-  difficult  to  de<^mpOse  ieleniate  of  lead  entirefy43ty«Qtr 

Ehuric  acid.  It  is  neceesdry  th^t  the  a^id  be  eonc^ntr&ted; 'aind 
oiliftg.  One  hundred  parts  of  Seleriiateof  lead\yietded.'96-6a 
parts' of  sulphate  of  lekd,  ecfuivdettt  to  66'67  parts  ofprotpaidj^ 
of  lead  ;  so  tha^^lOO  >^tit\k  of  «elenic  asid  cotnbiae'Witb  2dQ)pitf<s 
of  "pfotokide  of  fead,  the  oxygeh  of  which  is  14*3421  ^  This^^ogrees 
with  the  results  given  above.*  *        »  i-        •  ^  ^    ^^oj*.-:: 

Two  grammes  of  nitrnte  of  lead  idried' to  a*  fine  j^wdiBr,'  dis^ 
i?61ved  in  "^ter,  and  the  solution  then  pouted: iHtO' ah ^^xcesictt' 
selenikte  of  ammonia  pkx$daced  2*01  grknmes  of  :^^e}eniate  of  leocL 
dried  in  a  temperature  above  212^.  Sulphuric  acidib^ngadd^ 
to  the  Hquid  frbm'  whiiihthe  sel^nidce  hjid  b^ett^pteoipifeited 
separated  0*0075  grammcS  of  sulphate  of  lead.  'tiiiretKperhnent 
gives  ^hkewise' 200  of  oxide  of  lead  for  100  of  axjid.'v'^Wa^see 
likewise  that  seleniate  t>f  lead  is  not  absolutely'  kisltdttbte^ih 
waten  ■  '   '  ■■.'.■■••.  '*-  —  •:.r>'^*i--  -.'t- 

22.  Protaseliniate  of  CoppeK-^We  obtain  this  salt  in  the  form 
of  an  insoluble  white  powder,  when  protohydrateof  ioppef  » 
digested  in  selenic  acid.  v^  ;.,^    r^  -    • 

23.  Peneleniate  of  Copper, — ^When  we  mix  a  hot  solution  of 
gulphate  of  copper  with  absolution  of  biseleniate  of  ammonia,  a 
yellowish  precipitate  fails  in  very  bulky  flocks.  This  precipitate 
rapidly  diminishes  in  volume,  and  in  a  few  moments  is  converted 
into  a  mass  of  small  silky  crystals,  of  a  very  brilliant  greenish- 
blue  colour.  Thiese  cry staU^ure' a  neutral  seleniate.  Thechtege 
oftthe  flocks  into  cry^stdtis  seems  to  be'merely'a;  ckangb^df  aggre- 

.  gaJtioo  occasioned  by  heat.  1^'Ille  samethingtakeat^^^tec.^ -*«[&. 
more  slowly,  if  we  mix  tke  \ivgtBiSL\wA«*  ^k\^.   "^.^^^msqss^^^ 
r^j>erii«r^eithw8tdabtewwa(lfet  ^ft^")^^  ^'^I«k^« 


42$  BemeUus-  on  a  new  Mineriil  Body,  {D  ^ic^ 

h^ata4>  it.'give»  o^t  in  the  first.place  it^  iv^i:  qf  cryBtalli^op, 

rdibecomes  of  aliFer-'brdwxi  eojour. .  At  a  bigli^r.  temperaiui^, 
EaeltB,  and  becoiaeB  black.  It  thexk  begLos:  tQ.  boil,  gives  <^ 
iU  itcid,  and  leaves  at  last  only  BoUd  ojude.CKf.cmper. 
•  llie  subperseleniate  of  copper  is  a  pistachio-coloured  ip^olid^Ip 
powder,  ootaLned  by  precipitating  persulphate  of  copper  by  ft 
s^leniate  of  ammonia  with  excess  of  base.  It  is  so^uole  in  an 
fXQe^s  of  ammonia.  When  heated,  it  becomes  black,  and  gives 
Out  its  water ;  it  then  swells  up,  and  loses  its  acid. 

24*  Perseleniate  of  Tan.-^This  salt  is  a  white  powder  insohible 
in  water,  but  soluble  in  concentrated  muriatic  add.  Water 
precipitates  it  from  that  solution.  It  is  decomposed  by  hea^ 
giving  out  first  its  water,  then  its  acid,  and  the  oxide  of  |^ 
remains*  I  have  not  examined  the  combination  of  protoxide  of 
tin  with  selenic  acid.  It  is  probable  that  it  partakes  of.  thi^ 
poperties  of  the  protoseleniates  of  iron  and  mercury,  and  that 
)t  reduces  a  portion  of  its  acid  by  the  influence  of  a  stronger 
acid,  or  even  by  heat,  in  order  to  form  a  higher  degree  of  pxi* 
dation* 

25.  Protoseleniate  of  Mercury. — Selenic  acid  precipitate^  tl^^ 
toluUe  salts  containing  protoxide  of  merpiuy.  The  precipijtat^ 
is  a  white  powder,  insoluble  evep  in  an  excess  of  acid.  Wjbej^ 
heated,  it  melts,  and  forms  a  mass  of  a  very  deep-brqwn  colpur. 
The  colour  diminishes  as  the  matter  cools,  and  thema^wjbien 
solid  has  a  lemon-yellow  colour.  If  we  raise  the  temperature  a 
little  higher,  the  salt  begins  to  boil,  and  dUtils  over  in  browu 
drops,  which,  on  cooling,  consolidate  into  an  amber^coto^^ed 
mass,  most  frequently  transparent.  Caustic  potash  decqi^pose^ 
tiiis  salt,  separates  the  acid,  and  leaves  the  oi^ide  in  the, state. of 
)|L  black  powder.  Muriatic  acid  decomposes  it  also,  evenwhi^a 
it  has  been  melted;  it  dissolves  the  oxide  of  n^rcuiy  with  a 
little  of  the  selenic  acid,  and  leaves  selenium  reduced,  just,  as  1 
described  the  phenomenon  when  speaking  of  the  seleniu;ret  of 
mercury. 

.  26.  Perseleniate  of  Mercury. — ^The  neutral  salt  obtained  by. 
saturating  selenic  acid  with  red  oxide  of  mercury,  or  procured 
by  double  decomposition,  is  a  white  insoluble  powder,  or  at  leaat 
very  little  soluble.. 

The  biperseleniate  is  obtained  when  to  selenic  acid  a  sufi>cient 
quantity  of  peroxide  of  mercury  is  added  to  occasion  a  com- 
mencement of  the  formation  of  neutral  seleniate.  The  Uquid  is 
filtered,  and  then  evaporated  till  it  is  suflScientiy  concentrated  to 
yield  crystals.  It  produces  very  laige  pnsmatic  crystals, 
striated  longitudinally,  which  contain  a  great  deal  of  water  of 
combination.  It  is  very  little  soluble  in  alcohol.  The  alkalies 
decompose  it  with  difficulty ;  even  caustic  potash  does  not 
eiitirely  separate  the  oxide  of  mercury.  Ammonia  and  the  alka- 
line  carbonates  occasion  no  piec\ip\\aL\.e  m\t.  The  biperseleniate 
of  mercury  has  exactly  the  same  laa\i&  ^&  ^^  c.Qxt^^'^^\L<&^^xv^ 

1 


miiHate/ '  It  is'fusible'lil^t^  water  dfc^s«liUti»kti^V;^lti(Ar'0l^ 
j>6ftrte9  l>y  Gtde  atid  little.  The  cn^ylrd^s 'salt?;i«i  t¥^'«tf«ibtl^ 
atM  sublimes  withont  §tlt^ir^()h  whefa^heatedv  '^A  fe»6lutib)ii  elf 
bjperseleniate  <kP  ntereuiy^  imxed-  wifih/ BdlpblMd^'tf^^ 
imixlediiattely  a  Irhite  or  greyish  preixipifete  ^f  pVotoi^e'tiiat^  of 
inercury ;  but  some  iiomeiitts  alli^y'^Bi^^pirecipit^^  assumes  vi 
fine  emnabar  colour^  owing  to  a  pot^n  of  induced  selaniumy 
wfaieh  is  deposited  tio  uniform^  on  the  i^elemate  that  we  loight 
say  that  it  is  combined  with  it. 

Th^  red  oxide  of  mercmy  digested  with  selenic  acid  till  the 
.iieixtr&l  perseleniate  bias  begun  to  form^  is  always  intimately 
imxed  with  this  perseleniate,  which  renders  its  colour  more  pale^* 
lliis  oxide  produces,  at  first  Tiew,  the  lingular  phenomeaoisiitf 
eydring  at  once  oacygen  gas  and  a  sublimate  of  protoseleliittta^of 
in^cury.  The  reason  is,  that  the  Qncfombined  oidde  is  decom^ 
p^oi*ted  by  the  heat,  ^t^d  the  reduced  merbury  enters  into  coipbi^ 
nation  with  the  perseleniate,  and  converts  it  into  protoseleilKiati^y 
which,  at  that  temperature,  is  Tolatile,  andsubliiiies/ 

27.  Seleniafe  of  Silver. — Selenic  acid  precipitates  a  solutioR 
of  nitrate  of  silver.  The  white  precipitate  is  a  neutral  sdeaiate. 
It'^ipcdTes  id  smaU  quantity  in  boiUug  water.  Bo^gmttic 
^cM.' dissolves  it  entirely,  but  it  precipitates  agaifi  wfaeii  oold 
water  is'  added  to  the  solution,  if  we  mix  a  li^iling-hoili  tiitrio 
solution  of  this  salt  with  boiling  water,  an^  aUow  the  mixture  t# 
Cool  slowly,  the  seleniate  of  silver  form$  small  a,cieiilar  ciy^nibi 
Lij^ht  does  not  blacken  it.  The  seleoiate  melts  almoiU;  4^;  tb^ 
satne  temperature  as  the  muriate  of  silver,  and  becomeis  transpai^ 
rent  like  ijt.'  When  cooled,  it  forms  a  white,  opHqfue,  frmln 
juas^;  having  a  cjrystalliiie  texture.  In  a  red  heat,' Qxpoi^ed  to^ 
current  of  air,  it  allows  oxygen  gas  and  selenic  acid  tof  e^CB^^ 
ifrhUh  it  becomes  covered  with  a  pellicle  of  metallic  s^ver.  ■  ■  ■' 
.  2'687  grammes  of  seleniate  of  silver^  whi<di  had  beeil  strongly 
heate^d,  but  not  melted,  were  dissolved  i|i  bcntittg  nitric  aoi4y 
and  the  solution  was  poured  in  a  solution  of  common  saU;  HiiB 
resulting  muriate  of  silver  weighed  2*236  grammes,  equivalent  to 
f'8082  grwnme  of  oxide  of  silver.  Therelbre  100  ;palts  of 
selenic  acid  had  been  combined  with  205*75  ports  of  tpodde  of 
silver,  the  oxygen  of  which  is  14*2.  This  agrees  retf  Well  with 
Ae  experiment  described  iabove.      - 
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Experibiettt  ioitti  the  Solar  Microscope.    By  Mri'  Jiattii^  WitsAiu 

.i  ■*  ■    .    .        .     -^         ■•'•■•./•     ."..ii.-ii? 

(To  Dr.  Thomson:)  ^  -^i: 

-  A  FEW  years  ago,  while  engaged  in  making  some  experitAiei^tto 
on  the  prismatic  colours,  I  was  agreeably  sufphtied  by  the  s^de& 
appearance  of  a  new  and  interesting  pictm^.  Inl[>eanty  it/for 
txceDed  the  common  spectrum.  It  rather  Tesembleda  ddtfd^ 
composed  of  the  finest  colours  ;  and  having  a  peculiar  Veined*bt 
dlouaed  appearance,  which  added  variety  and  richness  to  this 
•xquisite  picture.  I  have  frequently  repeated  the  eKpermiientil^ 
with  additional  improvements,  from  time  to  time,  to  the- gi^clfitt 
pleasure  of  several  friends  who  have  seen  it.  As  some  c^f  yc^ 
readers  may  wish' to  judge  for  themselves,  I  shall'  n6#b<d^' to 
communicate  the  following  particulars '  through  the  me(fiuiii-?Of 
yottt*  journal.  ^^  i    - 

•  Any  person  having  a  solar  micixwcope  will  only  recfidn^^  tt 
leddition  a  glass  prism  and  a  pair  of  tin  plater  tubes^  ttbodiljiWd 
ifiches  long,  and  about  the  same  in  <iiameter,  *  each  ^tted'v^ltb'H 
convex  lens  at  one  end.  Tliese- tubes  may  be 'found  'Mtdy 
Inrepared  in  a  middle  sized  magic  lantern:  ^  1. 1:  i 

-  1  shall  now  describe  an  easy  and  convenient  method  'of 
mounting  the  prism  and  tubes.  Procure  two  pieces  of  mahogany, 
one  piece  18  inches  long,  5  inches  broad,  and  1  inch  thick  f  thl^ 
other  4  inches  square,  and  2  inches  thick:  Tak6  the  long  piecie 
of  mahogany,  and  at  three  inches  from  one  end>  .on  the  flat  side, 
cut  a  shallow  hole,  just  lar^e  enough  for  one  end  of  the  glass 
prism  to  turn  in.  A  piece  of  stoat  brass  wire  is  then  to  be  stuck 
uito  the  wood,  at  two  inches  from  the  same  end.  If  then  this 
wire  be  bent  over  at  the  top  into  the  form  of  a  ring,  it  will  sup- 
port the  upper  end  of  the  prism,  and  hold  it  in  a  perpendicular 
position,  admitting  also  of  its  being  turned  round.  This  being 
finished,  take  some  of  the  same  bras^s  wire,  and  make  two  ri&gs 
with  stems  to  them,  each  ring  just  large  enough  to  receive  one 
of  the  tin  tubes.  Then  bore  a  couple  of  holes,  2|  inches :apijrt, 
in  the  square  piece  of  mahogany ;  place  the  stems  of- the  i wire 
rings  in  these  holes,  and  see  that  the  rings  do  not  stand  higher 
than  the  upper  end  of  the  prism.    The  tubes  are  now  to  lie 

S laced  in  the  rings  with  the  glasses  towards  each  other ;  their 
ii^taace  can  be  adjusted  by  moving  them  backwards  or  forwaifls ; 
and  if  the  Mrires  have  room  to  turn  in  the  holes,  an  horizontal 
motion  may  he  given  to  the  tubes  when  necessary  ^  :.  ■.  \-  .;j;i 

The  apparatus  is  now  prepared  for  use.    The  best  tiaiia.  for 
perfbmhiag  the  experiment  is  from  spring  to  autumn,. ahoulJlAla 
Jpour  of  noon,  and  when  lYve  sky  '\\^  ?\^^  it^^xa.  ^ci\iA.%,    Tke  room 
is  to  be  made  a&  dark  «s  po^^VbYe^  "qs^'Sl  ^^ '^^^^/^^'^^^^^ 


to  the  shutter  in  the  usual  manner^  but  omitting  to  screw  on  the 
Wilson's  microscope.  laptt^ad  .alsy  pf,  placing  the  white  paper  - 
screen  opposite  to  the  window^  it  must  be  placed  sideways  on 
t|?^, yigj^t bawdi sid)^  oftthe  window.t.f  ItQWJkak^  Aejo^a,I»ep4^o(r 
mahogany  with  the  prism  ai  one  end,  and  place  tfie  tubes  ^th 
their  stand  upon  the  othei:  end^'  Tilis-- apparatus  is  to  be  sup* 
ported,  on 'fl^\able  close  to  the  window  in  such  a  mannei^itbatthe 
BMddlie  4iif/th^.jHi6mtmay.bQ,^^  fi^-^ineh^^ofi^he  jend.of 

^^  2nicrp8c^)«^.ftnd;>thfl  tubes  within  about  12  iQ<ohe»iOf;tbo 
paper  acr^en.  The  sun's  rays :  on  being  .%dinitted  uito  th^  rofNp 
wJiU  ^trijke^on'theprisBflky  and  be  divided!  ■  !^>!«i:9light.inotioa  cf 
the^apparatuSy  the  coloured  rays  may  eaaily.bB.n]^e:tQ.£ijll.<on 
jthe  inner  surface  of  one  of  the  tin  tubes,  from. wht^npe.  they  wJU 
beireflect^dy  and  then  refracted  by  the  tvro  ooni^^^j glasses 4. aftev 
lyhiehy.the  pic^^uve  fdready  de^cribed^  wiU  make  i^  appearance 
upon  the, screen.  *  i  ;  -.  >•    f       ..j 

t  The  ckmdy>appearance  arises  fvom  inequalities  in  the  r^fie^ 
ing^Uffa^^  of  ,tlie  tin.  Thi^  effect  may  be  increased  bvoiakiag 
a  few  small  indentations  on  the  inner  surface  of  tho  iubea^ 
\yh€in4(he  clouds;  are  w0ll.defiDied  on  the  screen/and  the  colours 
b^igbW  ^en  tiie  ^appti^tus  is  rightly  adj.uste4>- ,  By  altering;  <|he 
pQ$itk>4ro£  f|h«  tjabcA^  or  by.u^ing  Que^  iast^ad.  of  both^  sotne-iseqF 
p)(M^ing|rf^bainge6  wiJLbe.^coducod^  =    !     -  m?:v 

I  have  been  thus  particular,  in  o^rdec  titiatthe  Of^ratorm«y^M| 
fail  KiQiSiM^eadt.!-  Perhaps  tiiis  eKperiment  wiU  iserve.ai^.ai^^od 
^Ibi^ratidO:  ^  thJ^iSidendid  display  of. nature's,  colouyinf  uSiiioh 
iK^  §c^e(lixoea  nwilneiss .  abo^t  the .  ti^  of  siUMet^  wh^a  tto  " 
Mj^^0iQg;cl<^nd9fiil  all  their  p^unp  attend  his  getting,  tbrpue.r'r  jo 
/.htr^  n;r!    li     1  am^.  Sify  your  most  obedient  servanty  .'  ^  ■  :  , :  ?- 

«rl:^    ::rf    :       I.ii        '.'.:»  JaM8S.W4TSON4|i;'> 
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Pdpuidtwn  of  Bombay .*  ^  By  Sir  James  Macintosh,  M.'P.  *' 

.  I  iViifi'public  has  hitherto  received  litde  authentic  infimnation 
icttpectittg  the: population  of  tropical- countries.  ThefollotHng 
diMtumelit»'iiiaj,  therefore,  be  -acceptable,^  as^  contributions 
toivacdff  oar  scanty 'Stock' of  knowledge  ion>a  subject  wliiohiii 
otBSOus^nKl 'not  unimportant.  >>  iii..  ^    '^-^ 

. '  OKo;Jk  isani  account  of  the. deaths  ibdie.iidand  of' Bombay 
{eoni...die'year  1801  to  the^ear  '1808  inchisive^  rfounded  ^otf 
returns  made  to*  the^  police  omce  of'theihutnberof'bodiesbaiied 
oribuived  m  iJbia  island.  ^  These  T9tarns''being>iniadejbry  natSve 
€ffictak^  »ub}«ct  to.  no  j  yetyi  efficient  cbeck/  amay  liei04x!gndi»»^:«sK 


.4$0  Sir.Jtim$^1iackhajo§k'^Aceattntbf  ItSHa. 

IMbikht^'  conftiderablejjertom  of  M^igdBCBr  wcMA>rmcdn^otiakm^ 
tbcmgh  OKeiiipl  frqm  those  of  mtentional  falteliQodf  :  ..  vj  i^.£fiT 
«  .Tbfk.fiL9!9nigi),dealifa»  AMriM  the  year' vr^aidy  bf  ihrnm^cf^xOO^ 
be » 9000)  hn%>  ih(B  yead  :1^>.  in  which !  thfi  jdeathi^. afeiinesttl^ 
fuehledy:  >w£(e.a  aea&oh' of  Amune  throt^hoat the.  neighbaiiiittg 
prorinoes  on*  the  contkiefit' of  lodia.  '  jQFe&timikitudeviSoiiil^ 
jBefiige  fi^Dm  death  at  Boiabay;  bi£t  maay  of  them  amTBdin  IM 
exhemte^  a  state  to  be  saved  by  the  utmMfc  jexertions  of  iMMieis. 
nittf^  and  skill.  This  calamity  began  to  affiect  tfae.inortaiityiiii 
I^BUS^  and  i^effiects  areTisible  in  tiie,death8.of:18Q6.    (J.  ^c^r^ 

No^  IL  is  an  acooant  of  the  Mussnlman  popalation;  ^AsSAaf^ 
guishing  the  eexee,  and  conveying  Bome  infonnation  respectiag 
TOeirage,  occupation)  and  domestic  condition.  This  dflcoiBeii| 
attd  that  which  fottows  are  the  more  important ,  becans^  we  havie 
enl^  eoiyeetnml-  eatuaates  of  the  whole  popiilatioff  ofthe  asleiMl^ 
which  vazy  from  lOC^pOO  to  180,000  sools.  By  companng^liM 
Mahometan  deaths.  Oil  anavera^forthe  three  years  lm)6^.18^<j 
and  1808,  as  coUecteRl  from  iTo.  I«  withtbewfadenniaU^lof 
Iftajiometans  in  this  aoj^oont,  the  deaths  of  the  membcHCs  ofdAtsd 
sect  appear  to  be  to  their  whole  nmnbers  €ts  1  lo  I?*)-,  vn  :  'yfjili 
:  No.  lILis  anaccouig^of  the  total  number. of  Pacseeinhii>i- 
ta^ts,  distinguishing  sbxel  and  ages.  From-  the  same  eoapadf^ 
son  as  that  stated  in  No.  ll*  it  appears  Uiat  the.deaithx  oi^itha 
Farsees  are  nearly  as  l.ta94.     •  •  :     .    v.-u;^ 

Nos.  IV.  V.  vL  and  YIl.  contain  aieconnts  of-  popolalaMi^ 
births,  and  deaths,  of  native  ^hnstaans,  fromfottFofmepwidiM 
into  which  the  island  is  divided.  Their  baptismal .  regifitefa 
furnish  an  account  of  the  number  of  births,  which  we  have  'lii^ 
easy  and  precise  inode  of  ascertaining  among  the  other  inhabi-^ 
tants^  Their  account  of  deaths  is  also  some  check  on  that  part 
of  the  general  -register  of  deaths  which  relates  to  them ;  and 
their  returns  of  the  population  are  a  further  aid  towards'  Die 
formation  of  a  general  rate  of  mortality.  In  No.  IV..  the  bhths- 
are  to  the  population  as  1  to  28,  the  deaths  as  1  to  20.  In  No^  V/, 
^e  births  as  1  to  20,  deaths  as  1  to  16.  In  No.  VI.  birthv 
1  to  30,  deaths  1  to  15.  In  No.  VII.  births  1  to  43,  deadiia  1 
to  22. 

These  proportions  of  births  and  deaths  to  population^  coffer 

verv  considerably  from  each  other,  and  some  of-  them  deviaifet 

widely  from  the  result  of  the  like  inquiries  in  most  other:  {datftta.' 

It  is  not  easy  to  determine  how  far  inaccuracy  may  hav#  coairiir 

buted  to  this  deviation.    The  education  of  the  native  lUMttaft 

Cathohc  clergy  of  Bombay  is  almost  exclusively  oonfineib  to 

aiionastic  theologY  and  ethics ;  even  their  respectable  £aro|p< 

aoperi.ocs  are  fiuly  occupied  by  their  ecclesiastical  dutias^  i 

fure  little  accustomed  to  poUtical  arithmetic.    On  the  other  liandk 

^  mufif  be  remembered,  that  at  Booibay,  a  population  of  160^A&& 

^QfjJs^  is  confined  to  an  island  w\v\c\vV&  ots^l^  «s^^xs!i2^%  lulen^tk 

%s4  t^ree  milea  in.  iU  i^jbDWfktViMaAxVs  v^i«9^VY«¥^^a^^?«c^ 


«o  liitxited  a  spks  mast  b6  oonsidened  ra&er  at  that  of  ^atk^vtli 
than  of  a  AiAtnctlo{l<io\mtry.  ' 'It  k  tcp  b&  expettcid;  >or  lit<tetf4t 
not  iO'Jbe  wondered:  at/  that  it  sUouid  ixyt  mldntain  itsflf  >vdtf]lbut 
the  inflox;  of inhabitfiints  from  the  h^^botiring  provhic^:  '  1%^ 
Teiy/eihtil  pr(^6rtions  of  births  in  No;  VII.  probably  ariBes^  in 
fm^  frodi.  tbi  nnmber  of  adTeJiturdii»  strangers'  who  'resort  to 
the  most  thickly  i{)(topled  part  of  the  ifeland)  while  thlB  tstei» 
foisMir  retamfiT,  .which  relate  to  plaoeir  where  the  Christians  i/t6 
natrmiinhabitants,  sliow  a  proportion  of  births  by n6  meand  sd 
singular.  That  the  proportion  of  deaths  in  No.  v  IF.  is  the  tiitfst 
among  the  Christian  retarns,  is  in  all  likelihood  to  be  stecribed 
tOithe  oasy  circumstances  of  many  of  the  members  of  that  c6n^ 

Segation,  the  Christians  of  the  other  parishes  being  chiefly  of 
e  Tenr  lowest  classes.  Of  the  high  rate  of  mortality  in  Nos:  V. 
abd  Vl.  which  relate  to  two  smaU  fishins  Tillages^  no  speoibui^ 
eisplanation  presents  itself:  of  that^  and  indeed  of  every  othei^ 
part  of  the  subject^  we  must  expect  explanations  from  tHS 
enlightened  and  accomplished  men  on  the  spot,  who  noWpioisseBS 
bettet  means  of  inrestigation  than  were  m  such  hands  wfaetL 
these  imperfect  returns  were  procured. 

Itimust  be  observed  that  many  of  the  Paraees  come  to  Bom- 
bay ptx  search  of  fortune- after  having  reached  the  age  of  man^ 
hood^  and  return  with  a  competency  to  their  native  eOuntriest 
Some  of  them  are  men  of  great  wealth ;  many  are  in  eas]^. 
ciecomstjemces :  and  none  are  of  the  most  indigent  classes.  From- 
these  circumstances,  tiie  comj)aratively  low  rate  of  theirmortahty 
and  the  smaller  number  of  their  females  will  be  eai^ily  utiderstoo^. 
The  famine  iilcreased  their  mortality  from  811  in  1802  to  663  in 
1804:';'  an  augmentation  almost  entirely  to  be  attributed  to  deaths 
of  the  fligitive  Parsees,  who  were  attracted  to  Bombay  by  the' 
weli-knowti  charity  of  their  opulent  fellow-religionists. 

Th^  Mahometans  are  much  inferior  in  fortune  to  the  Parsees** 
but  they  are  liot  much  engaged  in  the  lowest  sorts  of  labour] 
whiclfare  chiefly  performed  by  the  inferior  castes  of  Hirrdus,  and 
by  some  of  the  native  Christians.  The  famine  increased  the 
deaths  of  the  Mahometans  from  1099  in  1802  to  2645  "in  1804. 

Of  the  Hindus,  who  form  the  great  body  of  the  people^  wfe 
haj^e  unfortunately  no  enumeration;  but  the  return  of  their 
deathi^  has  one  observable  peculiarity.  In  the  higher  casties  th^ 
bodies.are  burned ;  in  the  lower  they  are  buried.  Though  th<efe 
be  ^many  individuals  of  the  higher  castes  who  occupy  very  httmbM 
stations,  and  are  of  what  an  European  would  call  very  low  tailk^ 
therefore  scarcely  any  of  the  lowest  castes  in  conditions  of  ease, 
not  ^o  say  affluence :  burning  or  burial  affords,  therefore^  BOtm 
exiterion  of  their  situation  in  Ufe.  The  famine  increased  their 
iortidity  from.  3669  in  1802  to  23^179  jn  1804.  Their  deaths 
W^re^iaugmented  ijiare  than  si3^*fold.  But  the  di;ffet€i^^*«^t<d^ 
]&~;wbiah  the  i  famine  vaeted  on^  tk^N^otci^a  «!oA:Oss^.^«^  w5^^ 
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females  of  the  higlier  castes  fire-  increased  very  little  more  than 
those  of  the  men ;  the  mortaUty  of  children  is  still  less  increased ; 
Imt  amoB^  the  inierior  castes,  the  mortality  of  women  J8 
increased  15  times,  and  that  of  children  nearly  12  times. 

On  the  native  Christians  the  opemtion  of  the  famiDe  was  only 
to  increase  the  burials  from  Ib4  to  201.    This  small  increajse 

Eobably  affected  only  the  poorest  native  Christians  of  Bombay; 
r  there  are  veiy  few  Christians  in  the  neighbouring  provinces 
where  the  famine  raeed,  and  which  poured  into  tJie  island  that 
crowd  of  fugitives  which  swelled  the  Hindu  deaths  to  so  tlremeu- 
^us  an  amoilnt. 

One  of  the  most  curious  results  which  Uiese  documents  afford 
is  that  relating  to  the  proportions  of  the  two  sexes,  and  to  the 
extent  in  which  polygamy  prevails  in  India.  An  illustrious  {ihi- 
losopher,*   misled   by   travellers,  too  much  disposed  to  make 

feneral  inferences  from  a  few  peculiar  cases,  and  pleased  to 
iscover  a  seeming  solution  of  ttie  repugnant  systems  of  domes- 
tic life  adopted  in  Europe  and  iii  Asia,  supposes  the  polygamy 
of  Eastern  nations  to  be  the  natural  consequence  of  the  super- 
ftbandance  of  women  produced  in  warm  climates  : — Mr.  JBi-uce 
attempts  to  support  this  theory  by  a  statement  of  a  most  exizk- 
erdinary  nature*  According  to  him,  in  Mesopotauiia,  Armenia, 
mnd  Syria,  tlie  proportion  of  birlhs  is  two  women  (and  a  small 
fraction)  to  one  man  ;  from  Latakia  to  Sidon  it  is  two  and  three- 
fourths  to  one  man ;  from  Suez  to  the  Straits  of  Babe^mandcl 
the  proportion  is  fully  lour  to  one  man,  which  he  believes  holds 
as  far  as  the  Line,  and  30°  bevond  it.t  'ITie  confidence  with 
which  a  private  traveller  makes  j>.  statement  so  minute  respecting 
such  countries  is  siiflicient  to  deprive  it  of  all  authority.  With- 
out imputing  intentional  llilsehood  to  Mr.  Bruce  (which  seems 
foreign  to  his  cliaracter),  this  stvitoment  may  be  quoted  as  an 
instance  of  Uiat  doi::matisui,  credulity,  ostentation,  and  loose 
recollection,  wLicli  have  thrown  *<^ii  unmerited  suspicion  over 
the  general  veracity  of  one  of  tlie  most  enterprising  of  travellers, 
as  well  as  aniusiijo;  of  writers.  It  is  sinj^ular  that  reflections  of 
a  very  obvious  sort  did  not  check  such  statements  and  specula- 
tions. In  a  country  whore  lliere  were  four  women  to  one  man, 
it  is  evident  that  nothing  less  than  the  practice  of  polygamy  to 

•  to  the  full  extent  of  Maliomet's  permission  could  have  provided 
ibr  the  surplus  of  i'emales ;  but  it  ought  to  have  been  almost 
equally  evident,  that  to  support  more  than  one  wife  and  family 
must  tie  beyond  the  power  oitlie  laborious  and  indigent  classes. 
Though  the  necessaries  of  life  be  fewer,  and  attainable  with  less 
labour  in  warm  than  in  co^d  climates,  the  effects  of  bad  govern- 
ment more  than  connterbilance  the  bounty  of  nature.  To 
suppose  that  an  Egyptian  Fellah  could  suppoit  three  or  four 

;V  jtimes  as  many  women  and  children  by  his  industry  as  a  French 
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or'  Eng^sh  labourer,  would  be  the  height  of  Mtrattgipoe. 
Polygamy  must  in  the  nature  of  things  be  confined  to  the  rich ; 
end  must,  tberefocer  depend  not  on  pbvfii.cal  cauH|8y  b^t'Cn  thgde 
tyrannical  ^systems  of  go^eriiment  wmbh,  sanotioiied  by  -Mft 
superstitions,  have  doomed  one  half  of  the  human  race  to  impri- 
'Bonment  and  slavery.  But  faets  are  more  important  than  aa^ 
reasonings,  however  conclusive.  B^r  the  reportrof  Mr.  B;aven- 
shaw,  contained  in  the  very  instructive  TVavels  of  Dr;  Francis 
Buchanan,*  we  learn .  that  in  the  southern  pcut  of  tbejprovwee 
of  Canara  the  whole  number  of  inhabitants  wa4  396,672,  of 
*whom  the  males  were  206,633,  the  females  190,(^9.  The  saile 
excess  of  males  above  females  is,  he  tells  us,  to  Jt>e  found  in  the 
Barra  Mahl  and  other  parts  of  the  peninsula  where  accnrate 
enumerattons  have  been  made.  The  return  of  deaths ,  in  the 
island  of  Bombay  for  nearly  eight  years  establishes  the  sswe 
fact  with  respect  to  the  wnole  population,  and  to  each  of  4lie 
classes  which  compose  it. 

It  is  well  known  that  the  'Mahometans  are  the  only  .dass.of  men 
in  India  who  practise  polygamy  to  any  considerable  extent.-  Out 
of  20,000  Mahometans  in  the  island  of  Bombay,  only  ^bout  100 
have  two  wives,  and  only  live  have  three ;  so.  inconsiderably  ia 
the  immediate  practical  result  of  a  system  which,  in  its  .prinei- 
iples  and  indirect  consequences,  produces  more  evil  thaaperhapa. 
any  other  human  institution,  so  insignificant  is  the.numbj^r,  of 
those  for  whose  imagined  gratification  so  immense  a  body  of 
reasonable  beings  ar^  degraded  and  enslaved. 

It  is  n^markable  that  the  only  apparent  superiority  of  the 
Aumber  of  females  is  in  some  or  the  returns  of  the  ChYistian 
congregations,  where  polygamy  is  of  course  unknown.  It  is 
reasonable  to  refer  this  small  exception  to  accidental  csiWes, 
which  flirther  inquiry  vrill  probably  discoven 

In  all  the  ottier  castes  the  equality  of  the  sexes  apparent  in 
the  fist  of  burials  is  a  sufficient  proof  against  the  prevalence  of 
polygamy ;  since  it  is  well  known  how  few  natives  of  India  are 
unmarried. 

Polygamy  arises  from  granny,  not  from  climate ;  it  degrades 
all  women  for  the  sake  of  a  very  few  men.  And  1^  frame .  of 
society  has  confined  its  practice  within  such  narrow  limits  that 
it  never  can  oppose  any  serious  obstacle  to  beneficial  change$ 
in  the  moral  habits,  domestic  relations,  and  rdigioua  opiaioni  of 
the  natives  of  India. 

No.  I. 

Register  of  Dead  Bodies  burned  uni  buried  in  the  Idtmd  cf 
BonJbi^,fr(m  the  Year  ISOO  to  the  Year  1906'    ' 
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Abstract.— In  the  year  1801,  4,835 ;  1802,  6,297 ;  1808, 
8,320;  1804,  26,834;  1806,  10,347  ;  1806,6,440:  lW7,6jaMx 
1808, 7,617. 
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Mnoidoiai]   water-car- 


Bulclrirt  who  kill 
KiMijiita  and  MBsagaa 
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{,■  icstablnhmFiits 


■W'iim'il  UuUBlmaiB 


iS* 


i 


t?  ;;:''i:                      At>lraa<yfTiitab, 

I'm   iJ'ii.ilMiliiiJiOTe'15,  .,,,, ., •    ?,^I 

ii^i  it:i;.   >-Mftie;c]*ildrenbywi?w... ...........  2^oJ 

ti  ■  ^1  f  C  ^  ~  Sop^-Pf  (jonciibineB ....;,.... 

■  i.i'3    ;^  '■.    j    -IWie-iiaveB. •■ 

IS-  ,;S''"i      .:'   ;'i   .'■   Totalimlles ...lifiao 


3a^ 
■430, 


1 1 


'  I'V,  1': 


,$m  Sir  Jitf^^mimi^^m^  of         t'd^.  { 

Widows y.  ,.,'i 2,570 

..  1    Married  womea t..«^....,     3<660  ^    v 

Daughters  of  popcubines  •,.•... .  /.  23      * 

l^emsUe  slaves  .*^. • .  £(37 

W^esr  having  p^e  partner. . .  /•.....  'SjlO 

y/f^e^  having  two  partners.  .'...•...  15 

JProstitntes .'.  L2|()6 

Total  females.  ... .     10,824 
This  was  lak^  ih  the  beginning  of  18Q8.     J.  Mackintosh. 

J.'  ^  •   . ..       .    .'.    No.  III.  =       . 
L^f  qf  Pursee  Castejnow  Inhabitants  of  Bombay » 

Jfien  froin  20  to  80  years  of  age.  ....  3,644 
"Woinen  from  ditto  to  ditto . . . . . .  : : . .  3;333 

kjYj*  Jbom  20  down  to  infant  child  •  ; .  ■  1,799     ^. 

lirls  ditto  ditto, :..\  1,266  ^    '   '" 


•■r    r 


\'-'   i  y\i3T\^^ 


'\.:\/ 


Bombay,  F4b.2S^lSll^:r 

: : _.:;_.. [_,.  mjy. 

Account  of  the  Numbers,  Births,  and  Deaths,  df  the  Christian 
"  ~ifjJiiib^a7ifs  appertaining  to  the  Parish  Church  of  St.  Michel, 
^  (ft  RTdhinij  in  the  Island  of 'Bombay,  J¥6m  Jdn.  1800  to  J^q» 


1800^  Jan.-^Soula 1863 

"^  i-  Births  ....       62 

-  V        •  Deaths  .  •  •      92 

1801v  JJan.-^Soids 1863 

Births  ....       66- 
^-         ;  Deaths ...      66 

1802.  Jaii.-uSouk.  ....  1900 
i.  Births  ....      60 

Deaths ...     102 

1803.  ^Fan.— Souls.  ....   1812 

Births  ....      83 
Deaths.  ..^     76 

1804.  Jan-^Souls. 1877 

Births*.. ..       62 

Death*,  v.-    127- 

JSfi£v7an^-b:Souk.' . ._. .  1848 


1806.' Jan.~Souls 1863 

Births  ....       68 
- ..     Deaths  .  ...      73 

1807.  Jan.— Sojuls.  . . ;'.  1892 

Bij-ths  ....       62 
Deaths.  .V    100 

1808.  Jan.— Sojuls.  ....^878 

\     Births  . . . .:      67 
Deaths  .  . .       77 

1809.  Jan.— Souls.  ....  1724 

Births  ... ;      73 
Deaths ...     112 

1810.  Jan.^^Sduls 1712 

Births  ....       70 
'  Deaths  .  « •       87 


Parish  Church  offSVUithel, 
JF'gfi.25,l8n,^Mahim. 


Krths  ....       55 
P^ths ...       7 

I « 

))om  Mathias  p^^JMonteTakia, 


■%.i'. 


imp 


4kM^k^m'^^]Mmki$f 


\'o 


m 


No.V, 


hi 


lYl 


•  •  •  ^  », 


List  of  the  CMjtianTnhahi^^^^  Lady  of 

SalvatiQu;  of  the  Births.  DeathSynndLtv^ngMtT^         1800, 
to  Dec,  31, 1810.  -  :iw  t.  , 

Births.      l^ths. 

loUU  ••«•••  ili  •••.••.•  p^  ,  •  ^^^.^ » .  li 

1801  102 

1802 77 

1803  ......  74 

1804  76 

1806  67 

1806 61 

1807  73 

1808 106 

1809  69 

1810 73 

Ckurek  of  Our  l^ig  efSahuBaa 
t/MoMim,  rei.aS,  ISIt.' 


64  >..,..  16^ 

92  :i491 

90  ......  1604 

146 ,.1600 

87  ....,.;1400 
75  ....:.  1300 
92  1400 

88  1627 

78 162P 

77  .....;  1450 


No.  VI. r 

Abstract  of  the -Births,  Deaths,  and  Living  of  the  Church  of  Our 

Lady  of  the  Rosary  of  Mazagon.  ■■■■". 
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Article  VI.     _  .'-■!'!  nj  r-fcui-i 

)fef.i*^  te)lMfCy  th«  Count  UMal8ti;c,M%^i?etpt^M«%,« 

'FbU'euginous  pnissic  acid,  wheii  assisted  by  heat,'c.oi»bine^' 
iritb-different  suhBtances,  which,  while  cold,  do  not  exhibit  iioy ' 
K&u^  for  it ;  and  all  these  combinations  are  blue,  bke  priissiate  ^ 
ofj^A'a^.  Copper  itself,  whose  dark  carmine  red  prussiate  is  welt 
)^wi[,  is  also  capable  of  forming  a  blue  prussiate  according  to 
tBe  ^te  of  oxygenation  in  which  it  is,  and  by  means  of  prOjpesseJ, 
W^jc^b  will  be  explained  in  the  course  of  tins  memoir.  The  fijl^.,^ 
Icjwing  are  these  different  combinations  in  the  order  in  which ' 
tl)ey,j(ir(l&ented^£mBelves  to  me  during  my  experiments, '  _^' ,'  ' 
;,'"  '  .,'■-  ■'■  ■  u'l,  Pnadate  0/ Starch.  ---.^  ■;  :  ■■■■^yr  jH' 
*Wiite"engdgeflih  iii&Mng  a  ^all  qnantity  »f  Wflide  oF'alan^'- 
id'a  pOTcelailli' Clip,  I  employed  ia  the  prejiaration  Water  *hititf' 
pehifsineA  pm^iate  of  i^btash  anvd  taurialic'atittin  aHIfltiiii.'^l!'' 
mixture  vi}iich.  I  exppaed  to  the  V.ea.\,  o?  a.X'iisas.t^wniKi^  S^'^s-y 

J  w-as  aware  of  tb^^ubstances  cout^u^^i  v^xi.^  wiS>tt^A--«=^- 


ISlfikJl]       some  nta  <ltM^kafiim^afrP^m«^i4-  4^ 

di^tely  repeated  the  experiment  in  such  a  way  as  to  remove  all 
suspicion  of  the  presence  of  iron.  "T'took  10  gr.  of  fine  starch 
*bJf*U^m\swiwit|H-Bi^,9vm,G*n?tt)s>^t?Ci5^f^)(-^ 
20  gr.  or  priissiate  of  potash^ ^apd^il^  the  whole  in  a^atrass. 
The  liquid  became  trangparerLt,  nndremaioed  colourless  d urine 
the  whole  time  df'  'bbiling;.  I  then  added  niurfE£tI£  acid,  which  . 
ibade  it  immediat^jr^asetHne  -a  green  colour  Sftf'if  f  had  poured 
jnto  it  a  solution  oC iron,  The  precipitate  in  48  hours  became  of 
a  fine  deep  blue'.'^ '  1  repeated  the  experiment  with  different 
starchy  substanoM^'Es  arrow  root,  sago,  potato  starch,  and 
always  obtained  .the  same  result.  Thus  starchy:  J)odies,  when 
dissolved  in  wat«'  at  the  temperature  of  212°,  bbt^  the  property 
offonniDgblue  pmesiates  hke  iron.  9-  ^r 

01  VrussiateofGiim  Arabic^ -),'■ 

I  made  the  same  tiials  with  some  analogous  SU&itances.  Tei^ 
grains  ofgumarabloand  20  gr.ofprussiateafpotasK  were  dissolved 
and  heated  togetlie^  in  a  matrass  with  an  ounce  of  water.  The 
piixture  remained  transparent  and  colourlesa  diit^ig  the  boiling. 
BoiUng  muriatic  acid  made  it  pass  to  a  deep  gr©^  The.preci- 
pi^f  was  abundant,,  and  fell  down  rapidly. 

Th^pthssiatfe  ofguoi  is  less  black  tnan  pure  prussiate  of  iron. 
It  is  insolubl^.ii^.wat^v, ^din  pvtfiatic  a^d.j-j^l^centrated 
sulphuric  acid  dissolves  it,  and  destroys  the  colour ;  but  it  appears 
again  when  the  solgtiy^w  diluted  wil,h-wa.teCr.i.-The  prussiate  in 
that  case  precipitates  with  all  its  lustre,  and  when  it  is  washed 
and  dried,  we  cannot  firom  its  colom^  distinguish  it  from  coimno|i 
pru^sian  blue.  ;  ;   -:.  >; :  ~  A. 

HI.  Prussiate  of  Sugar. 

The  Same  process  and  the  same  qwantities''bein§"i^tft9y^ 
with  sugar  yielded  likewise  a  blue  prussiate',  which  Was  at^KfS; 
green,  and  whLch,  when  exposed  to  the  air,  assumed^a  li^htpr 
shade  than  the  preceding  blues.  .    '.    ■ 

'To  avoid  useless  repetitions,  I  shall  merely  say,  thathavins^ 
experimented  in  the  same  way  witli  aoiutions  of  gelatin,  op 
cbcbineal,  of  tannin,  of  soap,  and  even  of  white  waxniell.ed  andj 
mixed  with  the  prussiate  of  potash,  on  decomposing  the  prussiate'* . 
by  umiiatit  acid  while  boiling-hot,  I  always  obtained  blue  [>rus^ 
Biates  ;  while  none  of  these  compounds  could  be  furmed  at  ihtf 
temperature  of  the  atmosphere.*  "v 

Of  all  these  substances  cochineal  is  the  one  which  resists  most ' 
'the  action  of  prussicatfidi^.the^caiatttllACi'onliot  taking  place  tiQ 
affsf  half,afl.^«ui;'s  toUing.,  Tbj?  cplQi^ngjjia,ttef,,;s^^^^ 
nfjner^l  afiids(md.^f^^eB^8,npt^ec6lnw^e^  becotiji^jg^ey^jjj 
iMifipio^i  wj^thpi^iiaifr'acW^;  ,thepracip|tatp,re^^^  ^jtiicg,, 

*,  t(  iDBi  be  I'lwiubi  Int  thciF  lubitaBcn  sre  colbnrc'd  i"*  uw.^i<)n.<Xio*-&1'v«A.^, 


t>C  Jft^Jw^i  and  i^oon.  pai^ea  into  a  perfc^  blue.  The  j^siiiual 
liquid^  mnenk  there  is  an  excessi  of  coefainetal>  preserves  its:  red 
colour ;  th«  prussic  acid  takijsg  only  the  qus^itity  uec^nssuryfioit 
itesaturaUcm*  V 

IV.  Ptu3$iate  of  Charcoal. 

As  all  the  Bubstances  of  which  1  have  spoken  contain  a 
great  quantity  of  chai'coal,  it  was  natural  to  try  the  same  thing 
with  this  last  substance.  To  obtain  a. charcoal  in  a  state  cif 
minute  division,  I  charred  white  paper  free  from  size  by  putting 
it  into  concentrated  sulphuric  ax^idy  and  exposing  the  acid  to 
^at  The  black  matter  thus  formed  was  diluted  with  a  ^eftt 
deal  of  water,  and  decanted  without  filtration  into  a  matrast^' 
which  I  placed  over  the  flame  of  a  spirit  of  wine  lamp.  I  then 
poured  into  it  while  boiling  a  portion  of  prussiate  of  potash,  and 
the  mixture  became  dark  green.  The  prussiate  did  not  assume 
a  blue  colour  till  after  eight  days  exposure  to  tlie  air.    That  the 

Eaper  may  be  completely  charred  by  the  sulphuric  acid,  it  louat 
e  slightly  moistened  before  being  plunged  into  it.  ■*■   ' 

This,  however,  was  not  a  pure  prussiate  of  charcoal;  for.r^Q 
the  sulphuric  acid  chars  the  paper  witliout  eiFervescence.and 
without  smell,  this  species  of  solution  contains  all  the  principled 
of  the  ligneous  substance. 

To  obtain  a  pure  piiissiate  of  charcoal,  I  took  30  gr;  of  the 
charcoal  of  the  birch  which  had  remained  for  a  fortnight  in  an 
alkaline  ley.  I  pounded  it  while  still  moist  upon  an  unpolished 
piece  of  glass,  with  concentrated  sulphuric  acid.  I  put  altoge- 
ther three  ounces  of  water,  and  boiled  the  mixture  in  a  matrasv. 
I  then  added  to  the  liquid  6*0  gr.  of  prussiate  of  potash,  continued 
the  boiling  for  about  an  hour,  adding  water  in  proportion  as  it 
evaporated.  A  dark-green  prussiate  was  formed,  which  became 
blue  after  five  or  six  days  exposure  to  the  air. 

If  the  dried  prussiate  is  not  of  as  fine  a  blue  as  the  best  jprus- 
sian  blue,  it  must  be  repeatedly  moistened  and  dried,  which  will 
produce  the  colour  desued. 

When' the  process  was  repeated  with  muriatic  acid  instead  of 
sulphuric,  the  result  was  the  same ;  but  when  newly  formedx^har- 
.  coal  was  employed,  no  combination  took  place.  : 

The  formation  of  this  prussiate  was  accompanied  with  frequent 
anomaUes,  depending  doubtless  on  tlie  diiBQerent  stales  in  which 
the  charcoal  is  at  the  time  in  which  it  is  employed,  and  upon 
^inute  circumstances  which  I  probably  overlooked.  If  instead 
of  jl>oiling  the  mixture  for  an  homr,  as  I  have  described,  it  he 
poured  after  two  minutes  boiUng  into  a  bottle  furnished  with  a 
ground-stopper,  and  placed  well  corked  in  a  stove  heated,  to 
122^  or  144  ,  it  will  be  found  completely  formed  after  an  interval 
pf  eight  or  ten  hours..  I  put  my  bottles  in  the  evening  into  a 
Jiussiaik  stove;    and  next  piotniiv^  found,  a  ^reen  prussiate 

\ 


1^19.1         some^nefdC^MiMtiimibf^firUmeAcid.  ttt 

^  It  eannot'be  doubted  that  if  <the  chat<t<)al  co^d- te  pffene^t^ 
to  th^=  prtifisic  acid  in  a'^tate  of  perfect  aolutiofi>  tk&cohibiaatioii 
Vrdiild  take  pla(^e  ini^Untly,  a6  hapj^n«  with  the  •guniel        ■  i 

When  the  prussiate  of  charcoal  is  dried,  it  has  a  fine  bvilUaxll 
blue  colour,  like  pni«aian '  blue,,  cpn^niag  alumina,  which 
appears  singular,  if  we  consider  the  black  colour  of  charcoal.  It 
disB0lr«s  in  cold  sulphuric  dx^id  of  commerce  without  losing  its 
colour.  The  solution  appears  green  when  the  acid  begins  4o 
act,  as  is  the  case  with  indigo ;  and  when  it  is  diluted  wi^ 
water,  the  prussiate  precipitates. 

If  we  employ  very  ooncentratecl  sulphuric  acid,  the  colour 
disappears  on  solution,  and  the  liquid  becomes  yellowish  ;  but 
wheii'  water  is  added,  the  prussiate  precipitates  of  its  original 
colour.  It  is  insoluble  in  water  and  in  muriatic  acid^  ^iimich 
merely  divides  it. 

These  properties  of  prussiate  of  charcoal  belong  likewise  id 
those  of  starch,  gum  arabic^  and  cochineal,  which  are  probabljr 
of  the  same  nature. 

The  analogy  which  exists  between  this  prussiate  and  indigo  is 
remarkable.  They  have  both  the  same  colour.  The  absorption 
of  oxygen  makes  them  both  pass  from  green  to  blue.  They  are 
both  soluble  in  sulphuric  acid,  and  finaUy  they  are  composed  of 
the  same  principles ;  namely,  of  a  great  ptoportion  ot  carbon 
combined  with  azote,  hydrogen,  oxygen,  and  iron ;  but  in  pro- 
portions, or,  perhaps,  only  in  an  order  of  composition  which  gives 
them  difierent  properties. 

After  having  formed  bine  prussiates  with  the  oxide  of  carbba 
amd  several  of  its  compounds,  I  thought  of  subjecting  to  the 
same  process  the  earths  which  had  not  yet  been  unit^  to  this 
acid,  and  the  simple  substanoes  which  I  could  procure.  ^ 

V.  Prus^ate  of  Sulphur, 

As  sulphur  unites  easily  with  potash,  I  formed  a  sulphuret 
with  10  gr.  of  flowers  of  sulphur  and*20  gr.  of  jprussiate  of  pbteush 
in  a  small  matrass,  which  I  heated  by  a  spirit  of  %ine  lamp^. 
When  I 'thought  that' the  sulphuret  was  formed^  I'brbke''the 
matrass  th  a  vessel  of  boiling  water  mised  with'  muriate  acid. 
The  sulphuret,  which  had  acquired no^  colour >  was  decemp06ed[ 
id  die  water,  and  the  prussiate  of  salphvil^  made  its  a^^aratice 
ib  fine  green  flocks  in  tiie  acid  liquid.  A  few  days  ore  sufflcietit 
to'giv^  It  a  fine  deep  blue  colour.         -   ^  ' 

•  This  prussiate  has^  a  green  colour  only'  when  the  sulphured? 'iaj 
made  in  close  vessels.  If  it  be  made  in  an  open  crucible,  an^ 
if  it  be  allowed  to  biim  for  some  time  stirring  it  with  a  glass  rod, 
the  prussiate  is  blue  the  instant'  it  W  developed  in  the  muriatic 
acid*'is<>  that  the  portion  of  the  sulphur  whidk'btkrns-'is  sufficient 
•to  bting'^the  rest  to  -the  point  'ftefcesskry  for  ibrmin^  priisaita. 
blvfs.'t  shall ^rove^aiterwards^lM.  ti<>  ^TVjL«^WVftk>iw?^xss«^>^^ 
unless  oxygen  and  iron  enter  aa  cou*^\^xwl^.'^'M^»^H.^^^r«i^^ 


1*1  ',  ■.t^CfMm.^^Mm^rf^s...^fm  .    (Mm 

I  boiled  in  water  oia^.f^rt of .hydrx^^idphuret.Qf.p^^ 

Eart  of  prussiate  of  ,  otash.  f  added  wesik  muriatic  aci3  at  a 
oiling  temperatore^  lidiieh  immediateljF^  pr6duced  the  green 
pombiuation..  No  seQJ»ib)e  portion  of  sulphuretted  tg^dfpgen 
was  developed.  .    ;.  *   1  i-njj: 

'VI.Pru$$iateofPho$phorm.  . ,.   [j 

:  Phosphorus  has  a  great  deal  of  a'ffinity  for  prussic  ikeidx,*  rTo 
produce  a  combination  it  is  sufficient  to  boil  some  grains iltt^.H 
fiolutioh  of  prussiate  of  potash^  and  to  pouir  muriatic  acid -ipjto 
th6  liquid.  It  becomes  muddy,  and  assumes  a  ^eeu  QQlojur. 
The  boiling  is  to  be  continued  till  no  more  melted  phospJiQlTl^ 
can  be  seen  at  the  bottom  of  the  matrass.  The  prussiate  bAff 
then  the  colour  of  Scheele's.  green,  and  in  process  of  time  becclfties 

blue.    ■■    ■  '        .^  '     ■-..'.  :.^:i 

It  would  seem  that  phosphorus  can  unite  in  several  pno]^Qi^ 
lions  with  prussic  acid.  If  we  employ  a'  weak  solution  of 
pyusaiate  of  potash,  the  colour  is  less  intense,  and  pei^ses^Yith 


slowly,  and  leaves  ^  dark«vi61et  coloured  matter,  w^hichgrniiti^^ 
changes  into  a  perfect  blue.  ^a*:^ 

Prussiate  of  phosphorus,  when  well  made,  is  more  beauufip 
than  prussiate  of  iron,  and  is  neither  purple  nor  gfeenisli.'  /^  j'  ,'"; 

VII.  Prussiate  of  Gold.  ...    ^.;.i.t 

A  solution  of  ducat  gold  diluted  with  much  water,  tfeaied 
during  its  boiling  with  prussiate  of  potash,  gave  immediately  a 
copious  blue  precipitate,  which  was  deposit^  rapidly,  and  had 
a  very  fine  coloiu*. 

VIII.  Prussiate  of  Silver  f  :.♦   :. 

As  all  the  nitric  acid  solutions  have  a  tendency  to  give  a'gi^defn 
shade  to  the  prussiatQS  derived  from  thjBm,  we  obtain  only  an 
imperfect  blue  with  nitrate  of  silver;  but  we  get  a  very  finQ  jblue 
fey  operating  on  the  muriate  of  silver  ii^ewly  precipitatejd.^by 
muriatic  acid.  It  is  wj^shed  upon  the  filter,  and  Doiled, in  wfttejr, 
before  it  is  coloured  by  Ught,  Muriatic  acid  is  added,. and,  tq^n 
prussiate  of  potash.  A  prussiate  is  formed  of  a  clear  apd  hn- 
hant  blue,  which  become^  gradually  more  intense,  ^tliisis  j^e 
prussiateof  muriate  of  silver^.  *    j 

IX.  Prussiate  of  Tin^  ■  ■'"• ' 

.  The  disQ^iyffenizing  property  of  muriate  pf  tia  repder^'.tbe 
/brmation  of  blue  prussiates  with  it  difficult ;, but  ^.e,obtE^^.^tk^ 
with  facility  when  w^  operate;  u^oii  tiEi^o>^^q»£  tin  mriscjpitj^^ 


furnish  two  permanent  prus$ji^tes  of  difFerent  cploki^  -  '-  -•'-''^'' 
If  we  pour  a  strong  sblut^bn  of '^hiteidte  of  potash  on  pur^ 
^ppcir  Mngs^aadthed'add  asuffiaeiitquaAtity'ofmu^b^ 
to^deconQiposc  the'prussiate^  and  to  dissolve  a'portk)Br>of>.llif 
^ppbt^  the=  metat  dissolved  in  presenceof  thaprusBicacid fomw 
n^verybeauttifulblueprussiate,  .  Tbis.co0kbination!doastnpi^  Ukje 
1to>'^ppr^e(Iing,  depend  npcHi.  the  temperature.  Qet£,  merA^ 
4il^red6^«r  the  rapfdity  of  its  formation..  /  •  .  r  ,  --  ..'  i-K-y 
"^-'iWiieii^e  treat  graJAMbited  tittuithefiAiae  mannevwe.ohtnta 
likewise  a  blue  prussiate^  but  we  must  employ  nitrpmuriatic  ifttiiA 
aiEl4'h^ati-  ■•  •'    .••:■:>:.•■■;   =.  ^-.-i^r^ft  ?l 

^♦>  I'      '  ?  XL  BluePrumaieofMarcuty*  */    it/.-   .-:f:.jft 

*^*^fo Hfomi  the  blue  prosfeiate  of  metctriy/the  i^'<)xidfe^  ;^ 

ifjiitrf'is  ^ofled  inr  witer,  and  a  i^^tioii  of  pniftdiate  df  pot^h 

jpteVJottsfy  d^com^osett  b^  nratfeitic  atid  is  added  to  Hi    The  lr<A 

<|^3iifcait/ea  iri  the  prtraric  add  chtfnj^s  its  condition  J^oieHsi'^w 

^feciittife 'propria  for  fdrihittg' the  blue  tnsoliible  pn:isfeiatfe'  of  *iie#- 

.cury  ^  wnile  the  acid  without  iron  fltir^s  a  colouttess"ik>ltt6fe 

phissxate.    This  poves  sufficiently  that  iron  is  a  constituent^uirt 

of  the  prussic  acid  employed  in  these'  experiments.  "'"Th^  ©lib 

prussiate  of  mercury,  when  tijst  formed,  is  light  green,  and 

passes  slowly  to  blue  by  exposure  to  the  air. 

V.  .■:^.>  XlhPrussiaU  of  lodixe^  ,     •.  ., 

^''■■it'We  boil  ipdiae  in  a  solution  of  prusftiate  of  potadi^  adding 
muriatic  acid,  we  obtain  a  blue  prussiate  with  a  shade' df|xnFpie 
of  the  greatest  beauty.    When  first  farmed,  it  is  Ught  green, 

^^^o^d^r^cj^iure^  a  long  exposure  to  the  air  tp  give  it  a  blu^xolour. 

^■'-  Xllh  Pntssiate  of  Alumina.  ^  ./»j.. .. 

'.'^(a  opinion  that  alumina  forms  no  cotnbinatibti%itli'brtis8|c 
^'4'cid  is  kb  genemlly  that  wh^n  I  began  fd^  ttiim  viwtx 

'ItMs' e'artJ^i  I  had  little  expectation* bf  success.    IH  feci  thel:sftf- 

ttfiSn 
,  After 
long  boiling,  assumed  a  very  distintA'blufe  c6tetir.  T^e  foPdWiag 
trial  furnished  me  with  a  more  co^jilet^  (combination. 

I  pulverized  together  eqiial' parts  of  sulphate  of  alumina  and 
msKate;bf-po{^.V  I  iotrbdiibfed!  tlAm  i«t8^i  'iWf^ffito 
'Hi^tdrit^t^r/'tod.  beafea  thettt^ovf^^a  stoitit^^ widfe^'tj^ 


*l#  -  ^Comt  tk  Maisffe*9  Membiftm'  •••'  (HSih 

Iteat  in'  teder^  not  io  decompose  the  pmssi^te  of  ftbnjdlfo^'  itiSS^ 
whe(i  the  tint  appeared  to  me  equal  taiOu^  tbe^^bM'chiiittiis'y-l' 
diluted  it  with  boiling  water.  The  prossiatey  which  was  of  a  light 
and  dirty  blue,  immediately  assumes  a  fine  colour,  and  forms  a 
copiotis  precipitate  similar  to  prussiate  of  iten;  butwhi6&4^j^ms. 
BMiewhat  soluble  in  water,  to  Ti'hich  it  gives  a' greenish  tiiit.  '  *( 
As  alumina  has  been  long  employed  by  thte  makers  ol^ptyjfefiin' 
Mtt*  along  with  pfussiate  of  potash  without  any  such- cotnl^ui-; 
tkm  being  observed,  I  Repeated  the  same  e3rt)^irinicirt''sigV€*itt' 
times  to  hd  certain  of  its  accuracy,  and  I  likeliirise  mafde  aitotSf^ 
experiment  which  appeared  to  me  conclusive:  "'"^  i'^^' 

i  precipitated  the  alumina '  from  the  isuljihate  by 'nieaCfl&.W 
oatb6nate  of  potash,  I  washed  the  eardi  on  a  filter,  and  dissblVeil' 
it,  while  yfet  m  a  gelatinous  state,  in  muriatid acid.  I  hcfatedtiK^ 
i^ntion  which  was  Tery  acid  till  it  boiled,  and  then  flrftHv'fttb'' 
it  boiling  hot  prusgiate  of  potash.  The  effect  was  the  skixj^'lfi' 
if  it  had  been  poured  into  a  solution  of  protosulphate  bf  4ron. 
Instantly  a  very- fine  green  colour  was  developed,  which  in  ftvo 
days'  was  changed  into  an  intense  and  perfect  blufe.  We  ,Hii^; 
seen  that  sulphate  of  alumina  exhibits  differeht  phenb^^^ 
which  is  doubtless  the  reason  why  this  compound  hi^  tie^' 
beea  observfed  in  the  prussian  blue  mahnfactories.  . .     ' 

'Alumina  then  has  tne  property  of  forming  a  blue  combilidtioii 
with  prussic  acid,  but  only  at  a  temperature  not  lower  thjin  212®. 

*  XIV.  Prussiate  of  Silica,  v  i 

To  form  this  prussiate,  I  pounded  in  a  glass  mortar  60  gr.  pf 
white  glass  from  a  barometer  tube  with  150gr.  of  calcined  potasji. 
I  put  the  mixture  intp  a  covered  crucible,  and  kept  it  red  Hot 
for  an  hour.  A  frit  was  formed,  which  was  almost  completely 
soluble  in  muriatic  acid.  I  filtered  the  transparent  arid  coldur-' 
teis  solution,  and  raised  it  to  a  boiling  temperature. '  I  'tHfeii 
added  40  ffr.  of  prussiate  of  potash,  which  gave  a  deep-*te^n 
colour  to  tne  liquid.  After  eight  days  exposure  to  the  ^r^  hj 
became  a  blue  prussiate. 

The  same  process  performed  with  pulverized  quartz,  prepiij;ed 
for*  porcelain,  gave  the  same  result.  The  prussiate  of  siftca  is 
Macker  and  less  beautifiil  than  prussiate  of  alumina.         '   .-  .■- 

XV.  Prussiate  of  Carboftate  of  Lime.  ■  -  - 

Some  salts,  insoluble,  or  scarcely  soluble  in  water,  form  like- 
wise blu^  "combinations  with  prussic  acid  without  lindergoipg 
deoompositidn.  .  •  '*    . 

I  boiled  water  containing  carbonate  of  lime  difiltsed  tKrbiigh' 


it^^and  mixed  with  it  a  liquid  containing  pnissial^  of  potafeTjrwith 


JMfejftlafter  some^ys  exposnxe  IoiWto. 
It  was  insoluble,  in  cold  mumtic  ;v.c,\^,    ^Qtvc^xtoa^fc^  ^v^- 


phuric  QiCid  disengffeged  a  great  deoi'OfrcaFbonicEcidf  ilnd  fehliedr 
a  sulphate  witbau:^  destroying  the  blue  oolour.- ■  '•  ?  --.^       :''.7 

XVI.  Prussi&teofS^ulpfiateqfLime.      ,    ,       ■. ; , 

.  ^ulpbatet  of  lime  appears  to  me  oniB  of  the  substances.  which> 
has  the  ^eatest' affinity  for  prussic  acid  of  those  >vhich  I  tried^.. 
I  precipitated  muriate  Of  Ume'by  sulphuric  add  diluted  mth 
s^ven  or  eight  times  its  weight  of  water.  I  heaied  it  to  th^ 
boiling  temperature^  and  added  prussiate  of  potash »  Xher^wa*: 
iihmediately  formed  a  prussiate  of  a  fine  green^  which  pasaed 
very  speedily  to  blue. 

'  Calcined  sulphate^  or  fine  plaster  of  Paris,  may  be  employed 
to  form  this  prussiate.  It  is  diffused  through  a  great  quantity  of 
waiter^  and  tnen  a  solution  of  prussiate  of  potash  having  an  exces9> 
of  muriatic  acid  previously  added  to  it,  is  poured  in.  <  Boi]ij&^ 
causes  it  to  assume  a  green  colour. 

When  the  prussiate  of  sulphate  of  lime  has  a  strong  blu^ 
colour,  and  contains  a  sufficient  quantity  of  prussic  acid,  it  i^ 
insoluble  in  water,  and  in  the  mineral  acids  :  15  g^,  of  prussiate 
of  potash  were  sufficient  to  give  to  100  gr.  of  calciaed  planter  a 
reiy.  distinct  blue  colour-  -. 

The  sulphates  of  strontian  and  barytes  newly  precipitated  and: 
treated  like  that  of  lime,  hkewise  furnished  deep  blue  prussiates. 

XVII.  Prussiate  made  with  common  White  Clay. 

The  dry  earths  and  the  metallic  oxides  in  powder,  when  they 
are  sufficiently  divided,  combine  very  well  with  prussic  aqidy 
when  assisted  by  heat. 

I  mixed  with  water,  fine  white  clay  employed  atSt.Petejcsborgtir 
for  the  manufj^cture  of  porcelain,  and  which  does  not  coQtain  an 
atom  of  ircjn.  I  decanted  off  tibe  finest  parts,  whiah  I  boilect 
with  prussiate  of  potash  without  producing  any  change  in  the 
colour.  The  addition  of  muriatic  acid  made  the  mixture  become 
green.  After  a  quarter  of  an  hour's  boiling,  I  poured  the  prus* 
siate  formed  into  a  plate.  It  had  a  fine  gre^n  colour,  and. 
became  blue  after  some  days  exposure  to  the  air. 
'  iThis  prussiate  may  become  useful  in  the  arts.  It  has  th^ 
advantage  of  bciyg  always  of  a  distinct  blue  colour  whatever  be 
the  proportion  of  acid  employed  to  form  it.  This  is  not  the 
case  with  iron,  which  gives  yellow  and  green  subprussiates. 

Xyill.  Pnissiate  formed  with  Greenish  Grey  Clay. 

This  clay,  which  is  found  abundantly  in  the  neighbourhood  of 
St.  P^tersburghj  and  which  I  conceive  to  be  coloured  with  a 
little  cHorite,,  when  treated  like  the  white  clay,  gave  also  a  beau-* 
tjful  blue  priissiatc.  A^  it  containsr  iron,  its  prussiate  is  nearly, 
the  3ame  as  ^ommpix  prus^ian  blue.  It  requires  lon^^t  \v^>JfiiS!is^^ 
tfiarithe  preceding,  becau^^  it  \^  dxfiv.<4\ii\.  V^  ^^V>^'*i  "^^^  .'^Jft^^ 


eAom  of  tlie.earth ;  but,  whan  it  is  fyjm^iiM^pmkcfi^^Kfpii^ 
to  the.  fine«t  pruftuian  l^e  Qf  commerce. . 


.-..  (Ti 


ObservatiofiS. 

*  .    •      t  s 

•  ■  '  .  ^» 

Whea  we  review  the  (acts  contained  .in  this  memoir|.  we. 
observe,   that  wh^n  the  combinationp  *  of  prussip:  •c]4/.  .. 
carbonate  of  lime,  sulphates  of  Ume,  baiy tea,  an^  stionti vi^.j^^ss 

'  from  green  to  blue  by  the  slow  absorption  , of -oxygea.  fr^i^L..^ 

.  atn)os[Aerey  it  is  not,  in  all  probability-^  the  bases  of  these^  pdjfHi- 
siates  which  are  oxidized ;  ior  the  carbonate  and  the  uiihffis^iDf 
the  earths  are  not  capable  of  uniting  with  an  addAii<>narc£Me  of 
oxygen.  It  is  probable  thon  that.it  is^  the rjurussic.  acid, ijbielf 
Ivhieh  unites  with  the  oxygen  in  this  case.,  .   .  .'  ./ 

.   We  Ihid  a .  proof  of  the  oxidation  of  tliis  acid  in  its  popi^j^a^ 
tion  with. indigo.    The  boiling  sulphate  of  indjgp.puecip^l^jted 

.,by  prussiate  of  potash  is  all  ai;  once  disoxygenized^  ^"?  J>*^??y 
It  green  colour,  as  when  it  is  treated  by  sulphate  of  hrqa  ^^e 
dyer's  vat.  .     * .    ..j,-,.! 

It  is  likewise  very  probable  that  in  all  the  blue  metaiUid,  pnis- 
nates  the  prussic  acid  is  o^^idated;  While  the  bases  ^^,9^  a 

.,iunimum  ot  oxidation,  and  this  is  evident  f(M:. the  blue. pmiu^ 
of  copper*  We  see  in  fact  that  the  protos)de  and.pen^^c^M 
popper- in  all  their  .solutions  form  red  prussiates;  while^4^,j^ 
blue  prussiate  (experiment  10)^  the  copper  dissolved  in  coii^t^ct 
with  the  prussic  acid  is  seized  upon  in  a  n^sscentatateat  a  dfgtee 
of  oxidation  which  is  doubtless  less  than  that  of  all  the;  jk^own 
oxides  of  coppfir,  which  give  red  prussiates.  .     .   -  .    .  \ 

If  the  peroxide  of  iron  gives  a  olue  prussiate  at  the  ina^nt  of 
its  formation,  the  reason  is  that.it  contains  enough  .of  oxygtnio 
saturate  the  acid  while  it  passes  into  the  state. of  protpside. 
while  the  peroxide  of  mercury  which  contains  only  OrW^or  0*15 
of  oxygen  forms  a  green  prussiate.     Now  sis  it  is,kiu>wa.tfaat 

:.  mercury  is  incapable  of  combining  with  a  greater  quantitj^  .of 
oxygen,  it  follows  that  when  the  green  prussiate  passes  into/Uiie, 
it  is  not  the  base  which  absorbs  oxygen,  but  tne  prussic  acid 
itself. 

Sulphur,  phosphorus,  and  carbon,  form  green  pmssiates, 
because  they  cannot  furnish  the  requisite  quantity  of  oxygen  to 
the  prussic  acid.  It  is  obvious  that  these  radicals  cannot  pass 
to  a.  maximum  of  oxidation,  when  their  prussiates  change  tfom 
green  to  blue,  because,  when  saturated  with  oxygen,  they  Doconie 
acids.    This  is  the  case  also  with  those  substances  wnidh  con- 

,  tai^  much  oxyeen  in  such  a  degree  of  unipn  that  the  pirnsip  acid 
is  unable  to  iaostract  it.  These  substances  comhij^e  mnen,  as 
the  earthy  sulphates,  and  the  oxides  of  alumiuQm'and silicon. 

By  means  of  this  theory,  which  ej^plains  all  the  facts,  the 
phenomena  of  the  two  prussiates  of  mercury,  one  sahible  and 
colourless,  theother  blue  and  u^okiUeiy;  ^(^  :eaii[y,^.igijJl^tood. 
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Enissian  blue  withred  picfci^Hate/a  chkhge  <rf*b$iBtem60^^Me 
y  double  affinity.  Tne  mercury,  ^as  a  very  ^reat  afibiity  for 
prussic  acid ;  ana  the  iron  of  pniftsian  blue,  which  is  at  a  mini- 
nmnl  of  dndation;  had  likewise  a  >gre«e  affinity  fer  osygen. 
Hence  it  happens  that  the  iron  depriTeg' the  acid 'OfoxyMn^  and 
passes  into  the  peroxide;  while  the  mercury  seizes* die  pore 
piussic  acid  without  oxygen  and,  without  iron.  In  this  last  state^ 
the  prussic  acid  drawn  mnn  mercury  has  no  cyMtc  power,  and 
remains  mixed  with  sulphate  of  iron  without  forming  a  prussiate. 
I  shall  terminate  this  memoir  by  an  experiment^  the' result  of 

-  which  gives  great  probability  to  this  conjecture.  ) 

If  the  prussic  acid,  when  it  combines  with  the  peroxides,  las 
,  really  the  property  <tf  abspibing  apportion  of  their  oxygen^-  and 
'  of  liringing  taem  to  the  state  of  protoxide,  it  ought  to  act  in  the 

-  tame  way  on  the  oxide  of  the  red  prussiate  of  copper,  and  make  it 
^  pass  to  ohie^  on  the  supposition  that  in  the  blue  prussiate  die 

oxide  of  copper  is  at  a  minimum  of  oxidation.  /^ 

'To  determine  this  point,  I  mixed  b^autifol  red  prassiate  of 

'  copier  (newly  precipitated  and  washed  on  the  filter)  wMrVater. 
I  turned  alittift  munatic  add,  and  boiled  tjie  liquid.    YheooliBiir 

;  aptij^toid  to  become  more  red.  I  then  threw  in  eome  cr^stakof 
prassi^  of  potash,  and  had  the  pleasure  of  seeing  tke  mcvtars 

/speedily  pras  to  the  finest  blue.  ^  mi    A^j 

•  Tt^s  experiknent  seems  to  me  to  famish  a  douMs  proofs  both 

^liiat  prtissic  add'does  not  produce  the  blue,  Hxeept  'when  It^ia 
oxidized,  and  that  the -bases  of  the  metallic  prussiatei^  arsiat/the 
miiihntm  of  osadatfon.  We  may>  thei^fore,^tuigutAii  three 
JiffiiiBeiit  weS  marked  states  in  prussic  add.  1.  The  pora  add, 
itiihout  otfgen  and  without  iron,  such  as  it  existe  w  the  'Sohribb 
|irussiate  briiiercttiy.    2.  The  ferruginous  acid  without' oxy^eii^ 

.  such  as  it  eiistli  in  flie  pfrussiatei  c^  potash  and  in.  the  gssen 

'  priissiates.    3.  The  fenruginous  and  oxygenistd  acid, voch  ark 

:  .eidsts  in  aH  the  blue  pmssiates.  ' 

■  ■'''■  .,.  ■  ■.■■•-»».■       * ,■ 
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,  OhfirvatHm  on  GeUenitiea  made  auri%  a  Smet  tif  anahtVkal 
Exj^inierUs  upon  this  Mineral ;  ibhich  prove  that  ii'  c6 

♦  ^  Potass,     By  Edward  Dani^  Clarke,  IL.D.'  ProfeiBstw*  of 

*  Mlnei^oky  m  the  UniverBity' of  Cambridge,  8ie.    Iii  a  IMUket 
to  title  i2Hor.  '        '    '       '"'         -  ^        ' 

;  ■  m^  Dr:  Thomson.)  ■  ■•■'     "•"••■  "- 

■    •'       ■  ■     -•'■    ■'■■"■■■    ;'  ■    ■•    ■:^  "       *:      ".      ■  ■.:      1  ■    :.,:>     ;;   /;•! 

'  AteoHo  Iha  inere  reaaavkable'^peiiiee  ef  aiiiBipakiai tliiit  of 
their  gelatinixaiion  in  €icicb.    This  property,  which  is  oonftmid 
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•is  6tlffi«)^ht  txy make  l^cmti  Ae  preside  4}f^p(ftaahotbf'9odUinHi 
ihtneral.  'Bf  thete be^exScieptiobd,  it is^crbly  vhi^mzincovim^  uim^- 
befit  with'  gitka ;  btrt  in  toe  ivi^tances <}t'7ieedl0^stone-wid'dnioli$iy 
i^bich  both  exhibit  tb6  inmV  p^fect  find  aradsparent*  jelly i«i^Mib 
^Ate  action  of  acids,  and  bdtli  contain  limey  I  ha^e  detected  aieoitfce 
bk^sence  of  soda:  In  a  case  of  mineraii^  wbi^rh  I  lately  raceived 
nrom  the  Tirol  therb  were  fiome  speeinientGriCf  the'  aubsliiitfe 
called  Gehlenite,  whose  properties 'and  con^titaiE^nts.  have "cioty'x'l 
think,  been  either  adequately  or  accnrately  staled  in  die  aisdddnte 
pti^hshed  of  this  mineral.  In  the  fifth  edition  of  your€heniiflgtiy 
you  hate  placed  it  at  the  head  of  the  feidf!pfrr  iatuiiy ;.  and«'tbttt 
this  is  its  proper  situation  will,  perh^aps,  appear  evident  froiii4Jiie 
di^cdvery  Ibaye  now  made  of  an  alkaiiin  tlie  stone;  when  ftddeti 
^feo'  the  natare  of  its  other  constituents/ aifid  al^atoits  crystaliifto- 
'tien.-wbicb;  in  the  examples  I  possess,  does'not  exhibit  Te^dMfr- 
■guw;  bui'oblique-angled  parallelopipedsh      '.  '-iMniy 

The  purest  crystals  which  I  ha\*ebeen  abletb  detKoh  fii6iiii«ny 
specimens  of  Gek/eniic  were  imbedded  in  a  matrix  containing 
carbonate  of  lime.    The   same  limestone  is  also  imbedded  as 
extMieous   matter    in   tiie  c^stals,  together  with  oa^^fdi  of 
irom,^    And  to  the  presence  or  these /i)^^^!}^ bodies,  as>ki<tiiie 
^xafnple  afforded  by  FontainMeau  carbojudejof  HiM  (jasicq^i- 
ing  to  a 'Well-known  thedry  of  the  celebrated  Boumon^  naa:^ 
be  owing  the  simpUcity  observable  in  the  form  o£-the'tcr3Mitid$ 
tfaemsehes;  which  is  nearly  that  of  the  primary  fovea  of  Je/dspan; 
bu|:  imprc^rly  called  ciwesy  in  the  accomits  pufoHshed  e^rib^s 
nineral'^v  owing,  perhaps,  to  the  minuteness  of 'the  ctsfsbaU, 
which  prerented  a  more  accurate  observation*.    Observing  itliit 
these  crystals,  when  pulverized  and  exposed  to^the  aotioii'j&f 
muriatic  ^cid,  were  converted  into  a  perfectly  transparenfjiftlly, 
I  sospected  that  an  alkali  might  be  present,  which  prdved'tb^oe 
tnie.     For  the  manner  of  detecting  it,  I  am  indebted  cntireJy^tb 
the  instruction  which  I  received  from  Dr.  Wollastou,  wiiose 
valuable  experiment,  appUcable  at  all  times  to  stones  acted  ou'b^- 
acids,  I  will  endeavour  to  describe,  previously  to  giving^  iaiu^' 
further  observations  of  my  owui    The   gelatinous  sttbstdnce, 
xiontained  in  a  watch-glass,  was  exposed  to  a  tempemture.  not 
exceeding  thatof  boiUng  water,  until  it  became  perfectly  dryv^  In 
tbifl  state^  <if  there  be  present  potass  or  Wa,  small  eubicciystals 
may  sometimes  be  discerned  with  a  lens;  and  such  crystals h^^ere 
'TiflMe  in  the  present  instahce.  Distilled  water  bdng-theii  adided, 
:the  silica  was  sepamted,  and  collected  upon  a  hker.    The\0oki- 
tion  which  passed  the 'filter/  and  which  contained  the  muriato$, 
WM'then  evapo^tedlto  dryness ;  and  the  dry  mass  beingexposed 
-iii0r  a/!h^h/ielBiperatui«^>tne'«iu)tat6s  oi  ctium\THK:u^avd:Antii'iK)#e 
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TOlutitoJttPW,fBO»tftiTia?d  ibe^^wrw^ffisi  oS^mmfm^.  m^\9^ii^ol^i 

jiiegiHib  iyof  'heat  jW^  f  ogcoavmiicf^tQd;  for ,  the  jj^i^J^atj^cH  ^^ 
Imvria^  0/ o^/ftcma/- which  came  4way.m^''hite..(Ui^av<.  V^^ 
odding  a  few  drops.  lOfAidis^Ued.  .water  tQ.  th^  residue^,  a^^  u^uag 
l»2;/irj(t^<>f/)>^mt<iaiaQ  a  tQst,' a  precipitate,  was  cau^.4  bj.,tAe 
.:8Qlutioa,  laad  ;tbe ,  pw^enqei  iof  potass  tSe^r^y  fully .  demc^.tjratf*!  • 
JSfQxm  addtt^.  abo  iti^ncaet (2  tQ  the  la/Av^/^^^  solutiocL^  cry^tfil^.Af 
m^rdii^  of  potass  he^aoaa  viaiWe.  ,  AAer.this  a£Ui^fiabCtoi:y,^peiJU 
nienty'  the  remainii^  observatioas  will  be  almoat  supedluoufl. 
(Indeed  had  I  Jbeea  earlier  in  possesion  rof  the,  iiifojm^iipni  J 
xaeidived  from  Dr^  Wollastan,  .the  method  I  puv^H^d  ja  tha 
aiialyfliia  of  gehJenite  might  have  heea  ije^ered  .iiiuch^siiapler  ^d 
shorter.  I  will,  however,  state  it  Hith  as  much  breivit^.ifts  XiQ^ 
&99kti^  iiotea:which  I  thea*made;       ' ;   .  .:,„;(v  .,.  \ 

.A  ir.'-^-.  .'      ■■'     ■     .V  .Gehknfte,       i^    ,  ....    ...  ,v,;.,..,.. 

Bipedsf<nearlyiapprpaching'tothe  cubic  form.  Crystid9  coiW^aiii- 

ii^  imbedded  parttcLe^  of  carbonate  v^'  limey  appeaifog  ibij  iW^te 

^peck»;  exhibitii^  also  ocAr^otis  surniQeB  as  if  ija  Gi^atatje  of  inQi- 

■ffiM»ti  fdeccfupoaition ;   set  in  all  directions ;. :  generalWi  \  imiattf ; 

.mcuo^diamelier  of  :th6  largest  -i^ths  of  an  inch ;.  miaoiiaiaiiiet4r, 

.^^tbiSi;  ishovtioig  a.tondency  to  cleavage  oa  tha  a^c^iiscglei. 

QfAwt^t  greenish-grey  4  lustre,  resembling,  thai^fof  pilchiom* 

tfiritdei  -  but  'hard ;  when  reduced  to  smaU  jfra^n^i^i  <  = ;  ^^eoiibo 

;gn»rily^  in. distilled  wa4;er  (temperature. 59^  of  Fabr<f)^;^^?>l«^     1  ^ 

/[iUhfimiGai  Gkat^acten^ — Colour,-  by  trituraition,tidi«LgyHwhite. 

JBefoieitbe  blow*pipe  fuses  intaa  gumboge^velloivi  glass>>;T^hicli, 

byeoatiouance  of  the  heat,  becomes  a  dark  cind^.^   Enervea* 

jQQBioe  inacMbandgelatinization.    JJme  copiouslV'pvecipitaAied 

firom  AbeiBolutiQn  by  oxalate  oJ\<immQma,iBxxairon  byr tiootiive  of 

<gnila.«iM-  •     .•     .'■.■■■  ■..-..  •!•#....'      .'-•    i 

>  I  ulm/y^if.-T-rOne  hundred  grains,  t^uratod  in  a  p(»phyryinoF- 

tar,  irace  pUced  in  a  covered /7/ii/i)HMi»..pruoihle,8!nd  eKpoaad-tp 

a  smart  i?ed  .heat  durii^  half  an  hoar./  When  taken  gut;  of .tba 

iflrucibleyja  losa  of  weight  was  observed-eqiMl  to  six  grainsy  owing 

toihej«xpulaioQ'<>f  iGfl^er  oj^'iiAso/piioii.    c  .- .  >  .■■■  ;.  «  . 

ri  jiA»  To  th.9. remaining  94.gE;  were  added  about. four  timea their 

v^eight 'Of  oojrbonate  .^  .soda,  .^ndtixe  whole  ;being.  placed  i«t  a 

silver  «ruoibl6  ^w]aft 'Surrounded  with  sand  in*  a  -sctoond  aartheil- 

iWM€)  iOrv^Hhlie,r  and  esposed  to  a^d  h^at  duriiag:  an  entire. 'boiurr 

:£eijig  then,  removed  from  the  {\miai<(^^,  ^asA  ^^3>w^ v^  ^'^'^i^' 

2yi1 


462  Dr^  (Sftrt9^^0b9matioMi!>»  fimmim  lJ>tit^ 

the  sftMVi  w^ch,  littld  by  Ut^e,  wm' poured  Hito  m^fi^^jwda 
As  so(m  as  all  e^rvesGeacei^. ceased;  m^re  dtatiikd-.watfl^ 
ym  gtTen  to  it  \  and  the  whole  being  placed  ia  an  eyapetarijtig 
dish,  the  excess  of  acid  wa|i  volatilized,  and  water  again  ajij^odi^ 
the  whole  being  then  thrown  upon  a  filter,  the  substanc^Jitrl^ch 
rtaiaiaed  upon  the  filter  was  washed  (until  the  washings  effeoAed 
no  chanffe  of  colour  in  Ikmus  paper),  and  afiberwards  oalcli2e^4 
It  proved  to  be  pure  silica,  and  weighed  29*50  gr.  makia|^  uo^ 
allowance  for  loss. 

B.  The  $ilica  having  been  separal^d,  as  mentioned  in  A,  ^A 
excess  of  the  hydrate  of  angioma  was  poured  into  the  soiudo|^^« 
^hereby  a  copious  precipitate  was  caused ;  this,  being  coUeel^ 
on  a  filter,  was  carefully  washed  until  the  washings  did  not  alft^ 
the  Cfolour  of  litmus  paper,  it  consisted  of  alumina  and  axiit. 
(^iron,  -,    ..'. 

C.  t1i0  alumina  and  oxide  of  iron^  precipitated  frotn  tfaeir^ 
nturiales  by  the  process  mentioned  in  B,  were  taken  off  the  fill^ 
in  a  gektinous  state  and  heated,  according  to  the  methq^ 
recommended  by  Thenard,*  in  a  capsule,  with  a  great  exceadiof 
caustic  liquid  potass,  which  dissolved  the  alnmina,  but  ha^  pa 
action  upon  the  oxide  of  iron.  The  capsule  being  then  removecT 
from  the  fire,  and  the  liquid  cooled  down  to  100  of  Fahr.  and 
filtered  (the  filter  bein^  washed  until  it  ceased  to  exhibit  signs  of 
alkalescence),  the  oxide  of  iron  remained  on  Uie  filter,  and  was 
removed  with  an  ivory  knife,  and  dried,  and  calcined.  *  It  after* 
wards  weighed  12*20  gr.  making  lio  allowanoe  for  loss. 

D.  The  washings  from  B  bemg  added  to  the  liquid  whence 
the  alumina  and  oxide  of  iron  were  precipitated,  and  which  con* 
tained  all  the  lime  in  the  state  of  a  muriate,  subcarbonate  of 
potass  was  added  to  it  to  effect  the  decomposition  of  this 
muriate.  A  copious  precipitate  of  subcarbonate  of  lime,  contain- 
ing a  trace  oi magnesia,  ensued;  and  this  being  washed,  dried^ 
and  exposed  to  a  white  heat  in  a  platinum  crucible  during  half 
an  hour,  afterwards  weighed  27*80  gr.  making  no  allowance  for 
loss. 

E.  The  next  operation  related  to  the  obtaining  the  alumifia^ 
which  had  been  dissolved  in  the  alkaUne  solution  mentioned  in 
C.  This  liquid  was  first  satumted  with  muriatic  acid ;  then  an 
excess  of  the  hydrate  of  ammonia  being  added,  the  alumifia  w-as 
all  precipitated.  Afler  being  carefully  washed,  dried,  and  oal- 
cined,  it  weighed  14*60  gr.  making  no  allowance  ibrios«l%- 

In  all  these  experiments,  no  allowance  whatever  ha^  -IXieR 
made  for  any  loss  which,  in  a  slight  degree,  must  be  sustained 
where  titers  are  used ;  and  filters  here  were  unavoidable,  owing 
tp  the  partial  gelatinization  of  the  precipitates^  espeoiaUyin  Ihftipf 
ahltmina.  I  prefer>  however^  sts^ng  the  residts  exactly  aa  f: 
(4>tahied  Uiem  by  weight,  leaving  the  defieieocy  to  gO  to  -  thft 

•  J^lii  d«CiiiaW,  torn.  U.  p.  It2^    Pferii,  ISi^.  r  . 


by  addkig  t^^tb^  i^fii<ltre  cCiRe'et^iii  &  more  thfahdts  olim  wi^ign^ 
Of' ^tPc^iig  ^^t/nc^cid ;  itftenvairda  applying  ia Wi<).h^t  lUitli 
the  acid  ceased  to  rise ;  and  then  raising  the  heat  so  a$'1^e^il 
tlH^  e^icees  of  the  fibcid.  The  dry  abtx^H  ivas  ^en  di^^te^ia 
t#iceitfi  weight  of^sold  distilled  water,  to  which  I  a^cfod  a  feW 
Aropa  ofaicokoL  This  diagolred  the  mlphaie  i^f  mawie^^  atiif 
left  the  ttUfhati  ofliTHe,  which  was  collected  on  a  fittef.  Thi^ 
magnesia  was  then  precipitated  from  ihe  ^Iphate  by  the  C€lHMfH^ 
ate  of  potass  in  a  heat  approaching  to  212^  of  Fahr. ;  ]£^t  tfaie 
whole  of  the  precipitate  of  me  carbonate  of  magnmii^  al%ei*beiiig« 
Washed  and  dned,  wieighed  only  a  single  grain,  iUowiDg.f<>tfo|ite' 

<ittiiy^0*25.-  '■''■..■'■   ":"■■ ' 

t'From  aQ  the  preceding  ^xperim^itsi  iibe  coMMti^^bts  h^ 
jg^/e'/i^f  (;  tnay  be  thus  giren :  '  .  - 

^>'i  ^    '     Water  of  absorption  :....>...  i  ..•  •>     6-00'     ; '     ;/ ' 
oiiica,  see  a  •  ••••••••••"•••••'•••••  £^3  y^  ■ 

■"'  ••-.  ■-      Oride  of  iron,  see  C.  . . . . ; .....  12-,SH)        .  '^ '  ^ 

"■ '  '        Limiev  d«dacttQg  jnagnesia,  Bi  ......  27*56^  '''  '■"'"■ 

AitnaiiML,  E  .......  V /........  M-SD- '  ,    'I'-'' 


*.»■ 


Mttgneija,F.  ....... v ..:    0^25 

.'«  '  '    * potiss, >ua<l loss  ..,,i....;. .......  lO^Wv" 

>in;   t-    ...-■'■.  !  .    :  -lOO-OO.  •■■    ■■'-■'] 

iuiiiii   ..•■■■-■    •••■■..■  I  remain^  Sec.  Sco.    ■■■.■■       -   ■■■:..r 

.ii-r.'    ..•'  EDW-ABI>-DAI?iBL'Cl*ikltKf:.  .^'-^ 

't.;.i:  ^;-    ■.::■■■.*.■  ■     •  '.•.•.*.•;:£; 

4  ■      V/X 


,  i! .' :    ■■>:■ 


L.i 


Article  VIIL 


•  < 


Oft^mxt^itm^  on  a  Mi^motV  by  the  Ahbi  Hawf  on  the.  Meamri^ 
'*mtM9  'of  th^  Angles  of  Crysttdsy  atti  on  another  by  M*  \  Cof4*^ 
on  the  Btu^  Carbonate  of  Copper.    By  H.  J.  #w)ke^  a^^ 
.::FiR.S,  &c.^    ;■■■■•   ■  •■  •'"  •-  -' 

^;l4r  the  Ailihids  ff  ^Fhilosophy-foic  J$^  latt^'  a  tramdlilioii"I»' 
th«^t«ed^of ^memoir b^ the  Abb^ Baiiy,  <ai  the  ta^aMMfietate^ 
«lffhe  tki^s^^of^^vy^afi^y  in^r^^  to  «o«ne  ob»dnrflrtibn»ti3rMr] 
Wi>l%im]^;  {>itf)lfeh^  m  tite  4mtog^  Tyi^.  oil  Ihd^lkMRMI^ 


t 


4m  BrookeonM'^eaiunmimt'io}^^  {t^^'cl 

tffMMtiaA^g' with, precision  qie  an^lesT  ot'ihf  'jl'T^mVry  foHns 
«f.,Cjy8talM,|m| (jrder  tp 4ct^'riniiic  tiicir  soc"M<J;iry  fiinsis  wil^i  tTi'c 
neqmute, degre^  of  accuracy,  i^orin-  riiii;(!'.,s  m  Mr.  P!iil'i'p.-i's 
papep,  on  tfie  cqi^parative Value  tjf  t'lf  rrll.rtivi'  ajid  roiimion 
gpntometers in  affording'aGcurate  uifaiHuicn.-  ^i^-:  uUhe  angles  ol' 
crvstals,  appear  to"  Have  excited  a  i\v_-:'-.-  if  iiiixi'j'iv  in  Qik' 
mind  oftfie  Ab"b^  lesthiB  tlieorv,  wliioh  had  ;ii  :,il.d  it-.If  ontv  tif 
the  commoa  goniometer,  should  feutfer  Irumiiir,  di>r('pntc  attach- 
ing to  that  instrument.  And  in  (he  iiieiuoii  alluded  xii,Ti^' 
eodeaTOurE  to  show,  that  in  cojinectinn  with  hn  thtoi^'' '.tfafe 
instrument  he  uses  in  sufficiently  piecise  in  its  results,  alt"hO|i)Wh 
it  does  not  determine  the  value  of  an  an^le  wiihm  one-hfilf  ot' 
oite-third  of  a  degree,  and  is  hence  gieatly  inferior  inacili&ritfcV 
tp  the  reflective  goniometer.  -   .  .ij-   , 

it  ia  true  that  the  application  of  his  original  and  ingE-riijltU 
theory  to  the  measurements  afforded  by  the  comparative^  Vmper^ 
feet  io^ru,meDt  he  ha>i  used,  has,  in  many  instances,  ledld'ti 
nearly  ^curate  determination  of  the  angles  of  the  crVsttuB  he 
IUkS<exiiii]ined :  but  it  contains,  nevertheleas,  a  pnhcipTe  'jfMc^ 
in  other  instances  has  conduced  to  error,  and  which'  lU'tly 
ELfiect  its  worth  as  a  theory  more  than  any  consideration.  p)f'Wffi 
GOmpi'irative  merit  of  Ilia  goniometer.  '     '.  ','   ,''' 

,.  l£i^  principle  is  au  imaginary  simplicity  which  he.snpposesto 
pxi^t.  na,tHi^lly  in  the  ratios  of  certain  lines  either  updA'."i'# 
tiayerstng  »  crystal,  and  which  in  his  view  assumes  the  charatVer 
6f  a  limit  to  its  natural  dimensions  ;  and  heis  disposed  to  regard 
generally  the  disagreement  of  an  observed  measure  men  I ',iy-i^h 
Oiis  character  ratliisr  as  an  error  of  the  observation  than  a'<ior- 
recUtin  of  his  theoretic  detennination.  '  [' ' 

The  well-known  error  to  which  an  adherence  to  his  ppncipt^ 
of  jde^  simplicity  has  led  this  philosopher  in  his  determinatioin 
oT  the  primary  form  of  carbonate  of  lime  amounts  to  37  miniit^ii 
of  a  degree  ;  and  as  he  has  assigned  to  the  ma^nesianand  fefri- 
feraOs  carbonates  the  same  angle  as  to  the  Bimple  carbonate, 
the  error  witii  regard  to  these  is  still  greater,  as  will  appear  from 
a  statement  of  the  respective  measurements  of  each,  of  which 
the  twoloner  ones  were  first  given  by  Ur.  "Wollaston,  . 


JWrycd  ajtfle  l>y 

Tlimn-»ican|;]e. 

-     KrroT.I 

Carbonate  of  lime  ,  . . 
Magnesian  carbonate. 
JFgrcif(y:oua  caibonaie. 

. .  ior.»  05' . 

..106-15    . 
..  107     00   . 

.  •  104°  28'  . . 
...104    28   .. 
...   104    28   ., 

..  0"  37' 
..  1     47 
.,,2     3^ 

InSeed'his  appEcation  of  tliis  principle  of  simphcity  seems 
timtted-  rather  by  the  qiiantity  of  error  that  may  be  admitted 
mth  tolerable  safety  into  the  calculation  than  by  that  fettemtt 
at  absokte  precision  which  appeared  to  Mr.  Phillips  sottsen^ 
lo  the  aiccnrtite  determination  of  secondary  forms,  '' 


•  104' 89  W  is  iht 


precise  omj^  (ivm  io  Ibe  TaW^  Eprnpintir. 


T^i^  example  I  haiie  selected  of  carbonate  qf  lime  evincee  tQ&£ 
t|yi  theorelli- *!iuplicitj  does  nCt  alwaj;^  e-^iat  ire  riafeM  -  ftoS* 
wtiLa  v\e  1  bjLue  tjiat  it  kails  \ft  an  triur  iinountingttffidw' 
thiH  tlouhU  tliL  diffciLDce  between  two  known  iBefeffei^'mP 
ti  I  !  |l  1  ^i.t  ](n  aid  turntuous  carbonate  df  !ln*'3 
t  1)^     )iil\    1  /     and  not  knowing  that    ther^ 

I  I      I        II      r    ^    (.It    ipjr    1  liui.,   tillnearei  jntlitirmea 

I  I       \  which  I      iti  fi  d  iMth  in  en  or  of  SY'  doeS 

nil  y[  u  to  lint  dt  lined  to  that  degree  of  peifection  whiCh' 
ftai  r  lut    lb  bLi  If,  le raided  is       ii'_ffiutii(lif  mar  the  truth  ' 

J  tl  intelhfjCntt  whith  ha  crnceiied  this  theory  dtai 
^j  ih  innfdv  It  impeiftctiuns  and  we  inj\  hope  that  the 
si-t.  ad  tditi  II  ol  hi'.  Slmei  dogv  which  the  si^ientifac  luthor  i3 
pepirm^  for  the  pi  s  mil  rather  idnpt  iii-J  rCd  on  upon  the 
diuiensi  lis  which  aitmu  has  sjuen  to  ciNStiN  than  clothe  diem 
mtU  aiiuni^Lndr)  charactti  whn.h  muatbc  eiioneou''in  propoi 
tiorti^  it  dcMate^  fioin  niture 

J  file  tmntediate  occasion  of  these  remarks  is  the  appearance  of 
a  ti^^(vr  by  M  Corijiei  on  the  blue  carbonate  6f  ddpp^  ME 
the ,  flr^t  part  of  the  AnnaLes  de&  Mines  for  1819^  -WUdh  i3 
sifia^  to  contain  the  latest  obserrattons  of  the  Atib£  Hi!(t|^oti 
that  substance  '     "       ' " 

,  A  l)st  IS  giv^Q  m  this  memoir  of  the  values  bfSl  kd^feft, 
pnniary  and  .secondajry  ,  and  as  Her  as  I  have  com]^tfd  mem 
yvith  the  measurements  I  have  taken  on  the  natural  j^n^-bT 
l^giQe  brijl^ant  crystals  and  on  sodie  places  obtained  Bydfe'^v^^ 
po^nje  of  theih  IS  Correct  '  i  il   "5 

'fhe  foTf^  assumed  iq  this  memoir  as  tfae  pn 
mary  one  is  an  octahedron  with  a  rhomboid,  or 
oWique  an^ed  parallflu^ram  for  the  common 
bast  of  the  Iw  u  pj  i  uiii^s  and  for  the  sate  of 
reiidering  the  po  itiuii  <  f  soniij  of  the  measured 
planet,  appaient  li  the  reader,  I  have  given  this 
Q  are  nlthoiigh  1  dj  not  concur  in  the  neces 
5it\  if  aduptip^  this  It,  the  primary  form  having 
Cfl)  ifivtd  a  Llea\d<fe  panllel  to  the  edge  C,  anid 
lo  a  hue  ioiiiipg  the    ummith  E  and  E'of  the  octahedb(}ti 

The  following  are  the  values  of  some  of  the  angles  as  given  h^ 
M  Cordier  coatiafited  with  those  afforded  by  the  reflectiTe 
goato^eter 

CordicT  Reflect  re  Go   tnrieler 

P  on  F  lib"  44  121"  00  oiithenattirHlpfcineSorcleavt 

I    ,(1,  ^21    ft3.  op?9leoi!raBpl>y5v  PpiDip*' 

P        A   121    ^,       i,i,i&    3y,Aw,f^pI«ei»MM^% 

cdgec 
M      M'    97    96  '         '9S^  «0  '^^  '    '■"^ 


Ji^;ijiti»me^sa|uy.i^.a(M      this  lt«it^..di%reta|iQQ8^!;M  tluictej:^ 
render  the  errors  sufficientiy  apparent.  WSi^iibe  ^they  anse^Jiam/  > 
atv^a^  lQtt|'4x>  x^onjeotvre.^  but  tliey  Are  considerable  enol^jktd 
be  deitectc^  «pon  eve%  imperiect  speoitaienB  b^*  tha  coooBtKni  £ 


iiiii"iii  rmi'    ■    r,'  ft  n^ij  ;ni  Miis- '  i-:; -rit!/;; 

-•■.•.-■■■                ■:        ■  ■••  .  .•    i-r.::i: '.} 

Artrxe  IX. 

Analyses  of  Books.   .  :.   n/^ 


-4  Critical  Examiiuztion  of  ikefirsi  Principles  of  GeoIogff;;^,i4^  ^ 
JSerieB  of  Essays.    By  G.  B.  Greenough,  t^xesideot  <rf,  tU^^d 
•Geological  Society^  F.R.S,  C.L.S.  London.  :'.:j., 

{Concluded firomp.tl^.)  .  :     .:^  :.-/.., 

III.,  O9  the  Lfequalilte^  winch  existed  on  tlie  Surface  ofthe%mjfk^^ 
jirewmly  to  diluvian.  Action^  and  on  the  Causes  of  these  ftt^\^ 
quaUiies.,.,  v-\;i.,vj 

Jbi  the  ^ecojxd  essay  the  author  gave  us  his'opinionB  ivhitivQE^ 
toiihfe'caii^^ea  of  the  inequalities  which  diTeraity  the  presejQytt 
8Vfffttcelt)f  the  earth ;  buttm  tile  operation  of  these  .causes' mtw^j 
hsre'  been  j^eatfy  modified  by  the  form  of  the  surface  on  wlucb  « 
th«^  lactedyJtie  has  thought  it  requisite  in  the  third  essay  to  m(pmmi< 
into  the  figure  of  the  earth  before  tlie  deli^e^  to  wniidi  ini<th*''> 
preceding  essay  be  ascfibied  the  present  mequalities  xif  the: ; 
surfliceV'  •.-.:.;'// 

iWf^  the  antediluvian  earth  a  level  plain^  or  was  itltke^thd^ 
prefiei^y  dirersified  vriOi  mountains  and  valleys ?  iir^  ; 

'Straoey,. Hutchinson,  and  many  of  the  earner  writers,  adopted^ 
l}iQ  former  opinion ;  but  our  author  thinks  that  it  is  untenaUe^ 
The  misiare  ^of  the  fossil  remains  of  sea  animals  and  weod'im 
the  Sbdcondaiy  rocks  demonstrates  that  the  eartlr  at  the  time,  of i 
the  formation  of  these  rocks  was  partly  sea  and  partly  dry  l^uid,^  ' 
^  tkt  por^eent,'  Hence  it  must  have  been  diversined  mto  inoanw^ 
taifi: cmA  vaHc^.  ''^   ■:.-.  . 

The  fuoiediluyian  earth  then,  was  unevien  in  its  surface,  as  .is  < 
tb&case.Atfidresent.  To  what  must  we  ascribe  this  inequalitg^?' 
Our  author  assigns  four  causes.  .  .  u.'r- 

^h.Cty^taliization^ — By  this  term  is  usually  meaiit  the  regular 
shjkpe  into -which  the  integrant  particles  of  various  substances.^ 
anangeiheoiselves,  in  consequence,  as  is  supposed^  of  a  ceFtainr< 
ptilasity.::9t!ith:  indilch:  they  are  endowed.    Thus  the  integrant:. 
pkrti^k^iiof.Bbmi  form  regular  octahedrons,  those  of  common 
saltjiCUb0S;^jSm..  Pro/.  JameaouAup\i»Q^*^3tvft«wt^VQ>\i^^i?>5^wi^. 
ifeetfiniiiisf^nte,  awdrtha  different  Bli^\a\ft^OTj%v^vd^\^i^^ 

ue  reOeciion,  is  at  variance  Vii\i  e^^rj  ij^xvw,v^\^  ^l  ^t^^v^^^ 


1819i3 '    Greenough  on  th^J^fUTriMi^  of  Geology.         4ff>^i 

grapk^  and  gi6oiogf/aiid  i»  not  Bt&r^' eMiti^ 'f^^il'is&ri^ 
exammstkyn  or  i«fiQtatio».  '      i         ^        -  '    i  ..v 

kRoideUe  and  Lam^herie  were  of  dpinipn  that  rooks^eidnbitiilg 
a  foiiatod,  radiated/  or  itt»rou&  textare  hay«l  been  f(5teed  by  ine-^  ^ 
gular  orystoffization  into  groups  insulated  at  their  sunmiitflr^  but  > 
united  at  their  bases.    This  opinion  is  very  probable.     Our 
author  conceives  that  in  such  casea^tbe^paitioles-have  associated 
without  any  regard  to  polarity  ;  but  I  apptehend  that  this  notion 
is  not  quite  correct.     If  we  suppose  the  particles  of  a  body  to 
be  possessed  of  poles,  we  must  mean  tliat  at  one  extremity  they 
have  the  property  of  repeUing  each  other,  while  their  other 
extremities  have  the  property  of  attracting  each  other.    This  is 
what  is  meant  by  having  pohs,  ixiA  the  notion  is  borrowed  from 
thfe  {phenomena  of  common  nlagnets .    Now  if  the  particles  of  ia 
body  p6s8efls  polarity;  it  is  obvious  that  they  can  unite  witlretwli  - 
other  only  in  one  WEty;  so  that  irregular  crystals  and  reg[uiar 
crystals  are  formed  precisely  in  the  same  way.    ITie  only  differ- 
ence between  them  is,  that  in  the  one  case  we  perceive  the, 
re^at'  shape  of  the  crystal ;  while  in  the  other  case  that  shape  - 
is'cbncJeiiied.    It  is  quite  obvious  that*  in  calcareoul^  sj^ar  the 
particles  of  the  carbonate  of  lime  are  arranged  precisely  in' thfe   , 
same  order  tis  in  the  inost  regular  crystals  ot  limestone^  fot  tfab 
fragments  are  all  riiomboidal,  and  euiibitthe  very  angles:  whieh  : 
eitisi'ia  the  primitive  crystal  of  that  mineral.    I  believe  this  to'-: 
be'  the  case  in  all  foliated  minerals.    Indeed^  Mr.  Daniel  luntci 
shown  h  to  be  so  in  a  variety  of  unexpected  instances*    The' '< 
reason  why  the  regular  shape  does  not  appear  to  the  eye  is  the 

?CB?ticular  state  in  which  the  crystallization  has  .taken  pbbce^i  < 
t^hen  a  liquid  matter  becomes  rapidly  solid,  or  when  it  fiI»:litBu  > 
whdle.apace  in  which  it  exists,  it  ia  impossible  for^the  regofar 
form  to  appear  to  the  eye;  because  the  different  cryotab  £fe  > 
entangled  m  each  other,  and  fill  up  all  the  interstices  between 
eaoh!  other*    Radiated  and  fibrous  minerals  are  in  die  saine  . 
ciccumstances  as  foliated  minerals.  The  only  difierenee  between ' 
them  is  in  the  breadth  of  the  plates.    When  the  plated  are  as- 
bcOad  ias  the  mineral,  it  is  said  to  be  foliated ;  when  seveialplatefi' ' 
are/reqpaired  to  make  up  the  breadth,  it  is  said  to  be  radiated ; 
and  when  the  breadth  of  each  plate  is  very  small  compared  to  itti  .^ 
length,  k  is  said  to  be  fibrous.    Hence  me  observationa  made 
wiwri^ard  to. foliated. minerals  apply  likewise  to  radisited  and  • 
fibrous  minerals.  ;;'        .    ;;  .    .tO 

rWitb  regard  to  Delametherie's  notion^  that^sandstlNiey  ckall, 
nlants,  &c«  are  crystallized,  it  is  not  necessary  to  >  ny  any  thiqg;' 
Wlien  be  applied. the  tenn  to  these  substances; it  is^tioustbiotr 
he;affixed  to  it  a  mclaning  different  from  that  which  it  4)onuimiBf  : 
baars.      He  seems  ,to  faav€  considered  eheinieal  affinitfy  nr  ] 
attraction  of  coh^siony  to  be  ^  that  was  necissistrY  to  cisuatiijissilk''^^ 
a  crystal;  but  a  crystal  in> cxMoaLXoxuv  VwajgoMg^'^^Jiw^S^^'^^^^ 
stmm^farmQdi  iiAo  «i  /re^\axf  abaipe,i^^ti^<&  c»\ai*«  «9«^^ 


ixkiib»  same  way. :  U  i«..obviiov3  tii^x^  A^*CTa§?>fi»i^j[.%uai$ft,^^^^ 

J»apej;attd:  their  »iui*tf  if  »wceasily  b^4^stit;^.pf,p^^ 

BMLteriaU  that  constitute  iIie:^U}al^,:whicI^;f[;9veritl^,  s^^^ 
liifi  earth,  weve  in  8olutix>a  ip  a,  fluicii  aod/that  ttoiHui^/^^pQ^jijt}^ 
more.af  the  ma^tter  held  in  golutiou  <)vfjf  o]^^,^a)c;e.,t^^i^/9^ 
another.  •  This  would  occasipn  ineqimlities;  ia.  t^Q  n^ff  i^i^ri'^p^' 
fiHrmed.    He  ascribes  tb^^Be  partial; aepo»itio(i^.,tQ  tb^  ^^ofiffi^^ 
tideB, and  currents.  .,   .j^;,.,,,    an-, 

3.  iS ubaideme.'^ After  ih^  strata  were.^^pqsitedy  ii^f.y^iff\ 

gave  way,, and  sunk  either  byshri^king^orby  the  pre^]ULf:e-/>^( 

atrata  deposited  over  them.  The  inequality  of  this  subsidence^ 
would  occasion  heights  and  hollows  on- the  surface  of  tbe  earth* 
]iT^ry  eas^  of  subwd^nce  implies  a/6ri£/£ ;  but  faults  m^iy^l^icjst 

witbout  subsidence  ;  for  ifnew  matter  w^red^pQ^^dt^tj^Fi^sf^qti 
6U;the  surface^  it  is  ob\i<ms,that  t}i^, stra^  cquld  Qot.te^ 
level  owing,  to  tlieiuQqu?Jities  existing  before  this  depQsL^q^  ^ 

tA^'Volcanoes  end  Eartfyqjwke&.'. — 'IW  .jb^(^  pf  .ttie^^jj9ug 
nniytbotr  t^pi^s  would  be  the  same  as  at  pce^nt  Xbey.jWpojt^ 
fonaoeaasiopal  hilb  by,  the  accumulatiop.pfi  iajsfbes  qj;  ts|cbri^\pj|; 
yfJleysji  by  .the  falling  in  of  unsupported  crajters...    ^,  .     ..  ryy^ii , 

.But  the  ae;tiou.ot'  running  water,  h^. thinks,  luUr^^jU^^^ 
liges  the  principal  cause  of  inequality  of  surface,.      .       .  •  m  [t  hn  ^ 

IV.  Of  Formations.  "''  '■''^'' 

/•  IRy  formation  is  meant  a  seiies  of  rocks  supposed  tohavelpj^e^ 
£D(Emed  in  the  same  manner  and  at  the  same  period.  .Tlxgrt^n^ 
was  introduced  by  Werner,  and  is  purely  tbeoretic^U^,  V^efi^ 
two  substances  are  intermixed  with  each  other,  qr  Y^ben  ib^> 
akemate  with  each  other,  they  are  supposed  to  bave  a  xi02XM^<\ 
antiquity  and  origin.  But  our  author  is  of  opinion  thatn^i^V^, 
of^tliese  circumstances  affords  a  proof  of  a  common  origin*, .  I  ^d 
net  see,  however^  liow  two  different  substances  Qould  beTouw 
hxtermixed.together,  unless  they  had  been  deposited  at  tbje!$ai^d 
time.  Thus  granite  is  a  mixture  of  felspar,  quartz,  a^d  ^.fpiicol^ 
How  is  it  possible  to  avoid  concluding  that  these  three.ifigre^ 
dient(^  were  deposited  at  the  same  time?  In  the  yalley  .Vif,  t^ 
Peodands,  near  Edinburgh,  we  find  a  vast  number  of  w^  )^4p( 
of  greywacke  and  greywacke  slate  alternating  with  eap^  *Qt^^I 
How  isit  possible  to  avpid  believing  that  these  beds  W^l^.d^ppr^ 
sited  nearly  at  tlie  same  time  ?  These  beds  stand  nearly,  jii^i^ni^ 
dicidan,  ajod  they  are  covered  by  beds  of  greenstone,  c^iaQQpa,Qt 
felspar,  &c.  lying  nearly  horizontal.  How  can  we  avoid  co^^u^ 
ing  that  these  horizontal  beds  were  deposited,, at  ^  differi^at^tiip^ 
from  the  perpendicular  beds  on  which  they  jyie?!  j  /   t  ..i     ?, 

•  •Werner  and  his  followers-  are  of  opinion.  thM^fprj^oa^ic^f^s^^ 
unwtr^al,  .<)r  that  ibey  ^  e;cte»d.  (thpugb  with;  j^terr^piiipAsj^  W Wd 
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tH<i'H**i<!*e'^gtob6f^<>f''tl*e-'terthV'  ^Oiir  *«ith<irc<6bnttOTdrt«':ithw 
dodtrin^ ;  -  ^tid  it  ttiant  be  admitted  tktnt  it-dt^hds  ttfioivmy  slight 
etidence';  but'  I  coticeive  that  the  assieitito  that  ibrHiatieiiB  aia 
universal  -ineans  nothing  more  than  that  fock^-  -oceur  iii  dhe  ^9a«w 
ofdier  in  art  countrieB:  That  certain  rocks  ar*^  always  heaitist 
die  c^ritti^of  the  eatth  (in'position)v  and'  certain  #ooks-aIway»' 
li^^ir^st' the  snriace:  "Now  the  facts'  brought  fc^rwaordbj  our 
author  to  controvert  this  opinion  prove  only  that  certain  mem^ 
bfetis'  of  the  series  are  wanting  in  different  countries — a-  fact 
tirhich  has  been  universally  admitted ;  hat  I  do*  not  see  how  this 
can  overturn  the  opinion,  that  rocks  in  every  ci»untry  affect « 
patticular  order  of  arrangement.  But  the  discussion  of  this 
poitit  conies  more  naturally  under  Essay  V.  which  is  entitled 

•  ' '  '  On  the  Order  of  Succes^n  in  Rocks*  , 

Our  author  in  this  e^say  controverts  the  Wemerian'doctrin6> 
that  rooks  follow  a  determinate  order,  and  seems  to  afiSrm^  lliait 
&i^  order  is  perfectly  capricious,  and  that  from  the  arrangement 
of  rbtks  in  one  country,  we  can  draw  noanference  with  respect 
tb'  their  arrangement  in  any  other  country.  If  there  be  no  regu- 
IttHtyin  the  arratigement  of  rocks  ;  if  they  follow  nio  fnirticiuar 
Ortlet;  if  we  catt  form  no  notion  from  the  rocks  which  we 
observe,  whether  any  particular  rock  is  likely  to  dccur  or  not; 
then  the  science  of  minmjj  is  founded  upon  no  legitimate  ^detta, 
and  there  can  be  no  difference  between  the  chance  of  saceess 
when  the  most  skilful  and  the  most  ignorant  man  are  sent  to 
survey  a  country.  A  little  consideration  I  should  think  must  be 
iShfBcient  to  satisfy  our  anther  that  he  has  carried  his  sceptio&m 
ihM  thii^'subject  too  iar ;  and  that  while  anxioaS'  only  to*  get'<nd 
of  the  weak  and  rotten  parts  of  the  structnre,  he  has  iuveaiity 
defmblished  the  wholei  science  of  geology ;  for  if  there  be  no 
t^rghlarity  in  the  position  of  rocks  ;  if  every  thing  in  the  stinictinre 
of  t!^e  earth  is  perpetually  varying  in  the  most  capricious  ^nannei!^ 
th^n  geology  can  nave  no  foundation  whatever ;  we  can  acquire 
fto^'j^en^ral  knowledge  from  an  examination  of  the  structure  of 
th^  ^l^be,  tind  the  science  must  be  considered  as  on  ai  leaflet  with 
a^tYoiogy  and  necromancy.  Would  our  author  expects  to  meet 
with  beds  of  coal  in  a  country  composed  of  granite  or  aucaslatd? 
Would  he  expect  to  meet  with  granite  in  a  coal  country  I  WouM 
he  S6at*ch  for  mines  of  tin  amon?  rocks  composed  of  shell  lioie^ 
sibtie?  if  he  found  blende,  would  he  not  be  induced  to  took  for 
accompanying  galena?  These,  and  many  other  examples,  whidh 
wilt  immediately  occur  to  every  one  conversant  with  the  subject^ 
^ire  sufficient  to  show  us  that  the  position  of  rocks  is  laat  quite  so 
ckpricious  as  our  author  supposes ;  that  certain  sub^taiiceK  have 
fl[  tendency  to  associate  together^  and  that  mining  and  surveying 
are  not  without  their  laws  and  their  rales,  i  i  .  .  '■  -  .  ...vu. 
■  *'It hiay  be  viei^'true  that  Werner  geiH3rali«ed'too»  rapidly;  that 
6k?^t!<ny'^Vtd  Boh^fmia  w^re- k>o  smaU>  apportion  oi  the  earth»^Ul 


T^i&E;  i^.n^h\fQV,ixm  tp  idjraw  geneiM  infereneei^fl^mttlmtMriei; 
Qt^tposit^oii.  which  he  ibore  obserFe<L  .Itnmjrhe  tni&filliatlNi 
was  not  very  successful  in  his  attempts  tp.aseertaiii.llMi  tnlQiittf 
the.rpcli^a  Qf.Tvbicb  these  couiOries  qvq  cotuj)o&»^i-rfa]lti}iiaifihd 
loipre  may  be  true,  aoud  yet  Weruer  maj^  hftvebeilxi  £E>rt«iiat» 
epbu^  to  hit  upon  a  fundamental  geologjbeal  fact  upon:  (the -|fiQM 
ftecutioa  of  which  the  future. progress  ait  tbe:6eieacQ  majiiittiA 
great  measure  depend*  -iJ     .ai-nU 

As  far  as  it  is  possible  to  judge  of  W^ratrifirom -thcijiierti^ 
writings  which  he  ha»  left  us,  liis.po^vets-  oi*  afftngemeofc.— fcm^ 
to  have  been  rather  deiicient,  and  he  displayB  a  want  of  tasts- 
and  a  minuteness  in  his  Eubdi visions  which  render  it  peeiiliaek^ 
disiagreeable  to  peruse  his  writings.  He  probably  poasessedthai' 
enthusiasD^  for  his  profession,  and-  that  peculiar  kindicf. 
eloquence,  whieh  captivates  young  minds ;  for  his  reputation-urn 
chiefly  owing  to  the  panegyrics  of  hia  scholars,  almoat  aHIof 
wBom  viewed  him  with  a  mixture  of  love  and  adnaratkm*  ilXa> 
his  geological  speculations,  he  attempted  more. than  kjijma' 
possible  for  one  man  to  accomplish,  mncehis  inferahbesami 
trequently  ^ich  as  must  be  rehnquished  wbe^  we  judge  ofitfaaofe 
by  a  copoiparison  of  the  structurc  of  dii&rent  countries  wtehidnr 
<»^ognosy.  At  the  same  time  it  is  bullj  &ir  to  •.xi»QHikvk,^jtUtr 
Wimer  never  published  any  thiog  on  the  subject  ^  geogppty^t 
that  his  opiiiions  were  merely  stated  in  his  lectures,  sandiamkh- 
wards  jgivenip  the  world  by  bis  pupils  from  what  they  reobileetfed 
nf  the. peculiar  opinions  of  their  master,  ^.ow  every  iPorofesacsi 
Mho  has  had  an  opportunity  of  looking  at  the  notes  (j^ihia- 
l^ctnres  taken  oy  his  students  must  be  aware  how  extremefy  aptt 
tEey.are  io  misrepresent  his  meeminjx,  or  e\^n  to  ascribe  toittitc 
sentiments  different  from  those  which  he  really  entortainsw  -iii' 
thixtk  1  can  perceive  traces  of  this  misrepoteseiHtatioii  in  tibe 
Wernerian  geognosy,  as  retailed  to  us  by  the  mostdistiiigiidshed- 
of  Werner's  pupils.  For  example,  there  is  a  mountain  oSttvctv- 
reinarkable  character  which  occurs  in  the  primitive  country  iif' 
Saxony,  to  which  the  name  of  iopat  rock  was  given,  because  ii^ 
ebntaiined  that  beautiful  stone.  It  was  natural  for  Werner  to  call^ 
tbe  attention  of  his  students  to  this  rem^xkable  rock. » :31»fl  hfr 
dSid  by  .placing  it  provisionally  among  the.prinutive  foonations^^ 
npt^  I  am  |>ersuaded,  as  a  thing  already  established^  bulrivs>a' 
.  doubtful  point  to  be  decided  by  future  and  more  eietensi:?^ ' 
ot>ser\'ations.  Those  pupils  who  published. the  outliiiev'of'die 
WerAei^m  gec^osy  omitted  the  mark  of  hesitation  with  whiih 
Wenpier  probab^  spoke  of  this  rock,  and  reckoned  it  among/tliBf^ 
ei^ajblished  general  pimitive  formations.  Thus  they  in trodacied^ 
ao^snxxlity  into  the  science  of  which  Werner  was,.i!niaUfiFeba^! 
biUt^;^  not  guilty;  and  such  is  the  veneration  wi^  whdcli.' the:» 
l^i^rnaHans  are  in  the  habit  of  viewing  the  atatemeats  of  th«r> 
i^ter  i/iait  no  miter.amoog  t\^m.  V.^  \«Qia^  .«>^\.^s^v\tkaflfar}t^ 
ImSj^Y^U^e^.  ta  stiokie.  put  -i^  t^a%  tuck  tscrai ^daft\\aM2l^ig^<9w^ 
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pijnctive  form'fttiotiB  ;•  ^ough  tirere  cfdh  be  116  dbUj[>t-tKaK  it'itX 
m^i^vkviety,  or  mthef ^deviatiibn^  froitt  feihothei*  fbfmaf Jda' iiiid^ 
ifcrhkek^  ft  gbould  be  placed-  ^  •   .   /  .       ■ .    :  -  ..^v 

1><  Hie  trip  rotksiA  Geririany  tro  so  imperfectly  ex]p6sedlJiktiif 
KW»'tery  diiftftuh  in  that  coantry  t6"forair  Accurate  cottclusions' 
Mspiectin^  theil*  stnu^tupe  and  pbsitiom  This  accounts  fbrtiie 
mistakes  into  which  Werner. seeriis  to  have  faBeh  respecting^ 
them.  The  same  observation  applies  to  tlie  floet;i  rocks.  "  Greafr 
Britain.is  much  better  adapted  for  the  sttidy  of  these  rocks  than 
Genaany.  In  the  nluddle  districts  of  Scotland,  the  trap  rockft' 
occur  in  vast  abundaaee,  aiwi  so  folly  exposed  that  tliey  siffbrd* 
tiiie  greatest  facilities  for  examininj^  their  structure  and  p6siti6h» 
Thi^-same  may  be  said  of' the  coaTfdrmatioti  which  at  CrossftH 
rfnd  some  other  places  is  most  admirably  laid  open  fbr  ekanii- 
iia;tion.  :■■ 

?n;  seems  to  be  true  that  the  primitive  formations  alternfate  with 
eaJch  other  differently  in  different  places ;  though  several  of  the 
exam^es  brought  fonvard  by  our  Author  are,  1  believe,  iniicctf- 
rate.  The  structure  of  the  Grauipiaiis,  for  examjple,  is  repre-^ 
aent^d^as  quite  capricious ;  yet,  as  far  as  I  have  examihed  it;', 
we  find  a  great  conformity^  with  the  exception  of  tho^e  part** 
where  deposits  of  poij)hyry  oc6ur ;  for  this  rock  where  it  mdkfe^ 
its  appearance,  as  at  \Tleuco  and  in  Cumbei'land,  tended  it  Vfexy* 
diffitmlt'for  us  to  make  Out  the  structure  of  the  country.  ' . 
.['But  there  is  a  striking  distinction  between  rocks  whieh  waj^' 
iint  pointed  out  by  Lehman.  Some  rocks  contain  no  traces  c;^ 
aoimtkl  or  vegetable  remains.  We  hate,  therefore,-  no  eVidencfe" 
that  they  have  not  existed  feince  the  original  formati(^  of  th^' 
dtobe.  There  are  other  rocks  which  contain  these  reYiiains" 
These  must  have  been  formed  after  the  earth  was  inhabited  by' 
animals  and  vegetables.  They  are  not,  therefore,  original,  Wt 
ftiBoandary.  They  consist  chiefly  of  fragments  of  the  otncr  rbdttf/ 
indicatitrg  that  they  were  formed  by  the  destruction  of  :part  of 
these  rocks,  and  that  they  involved  ^ith  them  the  rethafais  of 
the  ^animals  and  vegetables  which  at  that  time  existed.  Kbw  it 
id  a  matter  oflact  that  the  fli%t  of  these  rocks,  Or  the  ptimtive^ 
SB  they  have  been  caUed,  lie  always  (or  almost  always)  betow  th^f 
secondary^  -or  have  the  beds  of  the  secondary  rocks  Mpo^ing 
a^ittnst  their  sides.  Here  then  is  a  regular  arrangement  bf^rocks,; 
e&ar,  obvious,  and  undisputable.  The  primitive  come  first -ipf 
ocd^r;  and  they  are  succeeded  by  the  secondary.  '     'V, 

;  It  is  true  that  one  or  two  exampleli  occur,  as  at  Christiah!a,  i^^ 
Norway,  if  Von  Buch's  observations  be  correct,  where  prmutivtf' 
r^cks  are-  observed  lying  over  secondary  rocks,  or  rocks  bbnttin-'' 
ing  animal  fossils.  Such  cases  shouid  be  carefully  des^bed' 
and  examined  as  txteptions  to  the  general  order  of  toe  ari^g^ 
meat  of  rocks-.  When  the  degree  of  rarity  of  the  Utvi^^cs^^*^ 
Mcbfliaftiplerhas  been  ascetlawied,  ^Yvi%\fc«4L'fiX\>ci^;^^ 


4(82  .^i:^A^v.,o  VI  >44f<2/j^i^  q^sJ?t>4Y*^o  A^jwi^MH-iAO      itDtff* 

cAta^itvopti^  postieiw  IQ  tJ^irformatiov^HiiTii^y^ifMre^i'^Qt  IMil^ 

i»j:e4fiyjy4LtiQ»s  (Might ^oUt^  h(^  con^id^^ed^f^Qy^stmiGk^ 
^emiml  orditr.yvhic)!  the  xQck^. follow:  *y^jktk  re^^ct itp  libi^ii&OfdA. 
.  .W^xaet\H,tramitioH  rook^  certainly  afQ!P«tid^io,ajt4«M40i»iili 
qonBequ«ace  ol  Uieir-veYv  f/ocyiiar,  j^^Uxve,^-  vftis  i^u^fuj^ffiwt^ 
whether  accurate,  or  i¥>t,  has  beeii  attepide4iwitti'tW  .^|ifly«j9iagr 
ofcaliiugthe  attentkuft  ofi /gqolos^jU  tOstb«»e^Q^k9K)VXV^fi)id 
ihtm  always  ^uped  together.  They  $piu4tii»efi  c(>at#ijD^ifi^iJkbl 
i^flotaias  oi  animals  aad  vi^getahles,  and  aoiM€tiymQ>^  )ii<)t.44 1  fatedup 
former  case,  as  far  as  m^  own  observations  go^  they  ^i^'SsM- 
ciuted  with  flo^tz  rocker;  in  the  latter  case,  with  primitive [TOjks. 
.Qr^ywacke,  which  iconstitutes  the  ipost  ,^rfj(iking  r«iiid:  cj^M^tS^ 
ristic  of  the  transition  rocks,  differs  a  good  deal  in  its  appear)p(||$^ 
Qud  J  h'<iive  been  for.  spipe  time.  of.  opimoOi  tha^i.^wp  r^j^fjbct 
jpQcks  haveb^en  confounded  togothec  mider  the^9L^er^a|iteM-itJ 
boli^ve.  that  a  gv&yv^ck/^  exists  to  which  \h^  ^fUhgf>\'Pthnitiiit 
may  beuappUed^  ask  never  cqutains  foki^ib,  or  (^It^^^ktQ^iJWitb. 
codkS;. that: contain  fossils;  while  there:  i^.  annth^rii^cM^tyHtbt^ 
associates,  with  iloetzr<>Qks^.  and. contains  fo^sAbn..  ]Ui|i]^Mdi# 
entitled  to  the  epithet  tvaiisitivn,  or  Jioetz^  ,if  a»r  aul^bqo:  i^h69sg§ 
to  discard  the  term  ^/£p/<52V2on  altogether.  .   -  *  j^kUf^oqaui 

,1  (^gree  with  our  author  that  Wernei's  tepia /roM^ilioj^t  iq^^^f 
an  absurdity.  Werner^  or  his- pupils... (If  know  «npi«(^|iV'M)^lii]|i 
attempted  a  great  deal  too  much,  when  they  und^rti>oJk  tf^ii^iiiul 
ike  ooier  of  uie  formation  of  aU  the  rocks  cqustitnti^gvji^  ^t^ 
of  the  earth.  Indeed  their  repeated  inundjatiQns:^and.!¥g^^^|:i^pf 
the.  waters  may  be  considered  as  perfectly,  on  a^par  wpt^L  jQ^rH§|'§ 
acpount  of  the  antediluvian  worlds  and  the  effect;^  Qf  th^vdehlgl^A 
Ail  we  know  about  the  rocks  composing  the  cru&Ax>f  ti^i^fif^ 
is,  that  some  are  destitute  of  fossils,  while  othei*^  ponJ^n.^4^ai|)» 
The  first  are  onghial  vQcks,  about  the  formation  of^^^hic^^t 
seen^  foUy  to  speculate.  The  second  set  must  have  Jae^^  f^^jfi^A 
after  the  eai:th  waa inhabited  by  animals  and  veget^Uc^it^i^^ 
as  h<u/;nan  remains  have  not- been  observed  in  th^einii^prjf^ha)^ 
before  the. existence  of  man.  Unless  we  suppos^>  .a^rj^  Jpkc#b 
done,  that  the  secondary  rocks  were  formed  bya^d^^lng^^jji^ 
that  after  this  deluge,  sea  and  dry  land  changed  places  ).  sQU^at 
the  antediluvians  and  all  their  works  Tv^e  burifd  imdei^fsth^ 
boVtpmL<)f  our  present  ocean.  The  secondary  rockd  are>fQWed 
of  the  debris  of  the  primitive,  ai  d  lie  over  them,  except  iupim^s 
({^^  caae$,  to  be  accounted  for  by  eartliquak^s  or.pther  stiti^r 
catastrophes.  To  suppose  a  set  of  rocJ^s  formed  wU4e,iih!l 
earth  was  passing  from  a  state  of  not  heiiig  c^pahl^il'Pf  s|i{]|)0ijt- 
ing rjaji^iinal^  ^nd  A^egel^bles  to  a  staJte  c^paJ>W,pf  ^woxti^i^Jtl^m 
i^jjMsay  |j[ie^eaBt^o£  it,  {^  most  H^liimsical!^  :U|iUk?ly<4HP|!£>BitoQfo 
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iibIlt^f4li(jteM/&s  iii&^g^pkttms/  either 'd6  not  ^rstift  Ehgtend^-or 
th^'ci[mi[^titiite  beds  of  trifling  size  atid  ^ktent;  while  60tti«^  «» 
<lh€f(d4)fit^>'  oc<M!py"a!  much  greater  space  in  England  than  tibey 
(deetfl  tx>  ^0  in  Sdxony  ^hd  Boliemia,  froln- which  Wemei?  seems 
t^'h^v^'draiyn  his  nottons.  But  whoever  makes  a  comparison 
|of'thfe'Wem(irian  floetz  roots  with  Mr.  Smith's  geological  map 
^"Bngiond,  or  with-  Mr.  Buckland's  table  of  the  order  of  the 
trf^aljd  of  England  a6d  WaleSi  ^ill  be  struck  witii  the  resem^ 
bliance:--    '      '     ' 

•'I  do  not  see  the  force  of  o«r  author's  refutation  of  the 
Wei«yMifian  assttinption/that  granite  is  the  fundamental:' or  loweiA 

'•'Wifli  respect  to'the  specific  gravity  of  rocks,  though  it  is  ndt, 
ktrict^>  speaking,  trui*,  that  the  rocks  which  constitute  the  sur^ 
&de-Of\oiir  (earth  are  deposited  accurately  according  to  ttieir 
tli^Ii/tive  ^specific  gravities  ;  yet  when  we  allude  to  thei  sttiictuife 
Of'th^'Whole'g{oi>e,  it  is  obvioud  that  the  concentric  shells  sof 
ithi<(^h^  th'^  globe  is  composed  must  increase  in  speciiio  gravity 
an^'thi^y  approach  the  cenli^.  This  would  be  tlie  c^^e  ^^v^tt 
supposing  eveiy  shell  composed  of  the  same  kind  of  Tock;  The 
reason'  iay  that  every  ^hell  is  subjected  to  the  pressure  of  all  the 
flhielid -betweeil'  itself  and  the  surface  of  the  eailhi^d  thdt  the 
tip^cS6e^  giravity  of' each  shell  must  increase  in  a  geometri^^' lati'^ 
as'it  iqf>^)roaches  the  centre  of  the  earth.  Let  us  supp6s(e  tiiid 
i^arth'e(}fiiq>bi^df  a- tliiiUon  of  concentric  she^  inclosed  witliia 
eslch'^e)piike  the  coats  of  an  onion.  Let  the  spe6ifi<;  gravity 
of^he^^utyrinost  shell  be  2^,  that  of  water  being  1 ;  then  it  haji 
lieiBii'  deiaohstrated  thatthe  specific  gravity  of  the  stratubi  f6i'al* 
ing^ihe  imllionth  shell,  or  the  nucleus  of  the  globe,  suppdsiiig  it 
teei^eiy 'increased  by  the  pressure  of  the  sholls  lying  oVer  it^ 
iw)tfM*exceed'  134-.  It  is  obvious  from  tins  that  we  cannot 
ilftdt^ti'bbont  the:  nature  of  the  strata  whidh  Gonstitkitd  the  in€e« 
ijfai*  ibf '^he^earth  •;  because  what  materials  soever  we  fmpposd 
tkvmi  e^iposed  of,  the  specific  gravity  would  incrieuse  geoniie-' 
iri^Uy^  they  approach  the  ciButre.  ■  .  -    i  -X- , 

•-*^^lie  work^  which  I  have  been  analyzing,  contains  thn^motid 
edlrfayaj  with  the  following  titles  :  •• 

bi'^Ui.  ^O/r  *Ae  Propjsrliesr  of  Rocks-,  -  as  connected  witk^  titeit 
ffe^nihei^ges:  .-■     ■  ■'''■■.■■  "   ■'■-''■-■  -'■■^'  --^ 

ujlViHi  Ofithe  Ilietoty  of  Strata, 'as  deduced  from  their  Fo^i 
Gbntek^s:     '^'-  ■•'  ■     ■"<'■         ■^■-  ■  ,     •'       ■        -'•-    y-     ^. 

'.ii^^%\U  Ow Mimical  Veins;,  ■  ■."   "'  ■-■■;'''•'.■"'•"    '"■■'■■ 

<ii ^Ittko^^^si^at^  con'^Himuch  inforiiiati6«i,  und^manyJuKitoit^, 
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could  not  enter  into  an.  analyBis  of  them  without  occupying 
another  number  of  the  Annah.  Ab.  many  of  my  readers  would 
probably  consider  this  aa  exceeding  the  requisite  aUowanoe,  I 
mast  satkiy  myself  with  refierring  those  readers  who  are  inte- 
vested  in  the  subject  to  the  worL  itself,  from  the  peruail  of 
which  I  can  promise,  them  much  information  and  considerable 
entertainment. 


as 


AancLE  X. 

Proceedings  of  Philosophical  Societies, 

AOYAL  SOCIETY. 

On  Nov.  4,  this  Society  recommenced  its  sittings ;  whea  the 
Croonian  lecture,  by  Sir  £.  Home,  was  begun  It  was  entitlpd 
*^  A  Fuither  Investigation  of  the  component  Parts  of  the  Blood." 

Nov.  11. — ^The  Croonian  lecture  was  concluded.  The.a«Aor 
attempted  to  show  that  globules  are  to  be  found  in  the  bloody  of  f^ 
less  size,  and  of  a  different  nature,  from  those  commonly. auproaed 
to  exist  in  that  fluid.  These  were  first  observed  by.Mr.  fiauer 
during  an  examination  of  the  layers  composing  an  aneurismal  lib- 
mour.  In  the  coat  in  contact  with  the  circiuating  Uood,  these 
smaller  globules  were  observed  in  tlie  proportion  of  1  to  4  gkhh- 
pared  with  the  larger  globules,  but  in  the  other  layers  they  wafa 
more  numerous  ;  and  m  that  which  had  been  first  formeOp  they 
existed  in  the  proportion  of  4  to  1 .  Their  size  wa»  estimated  hy 
Mr.  B.  at  -TVrroth  of  an  inch.  In  makiue  a  section  of  anotiier 
aneurismal  t  umour,  crystals  of  siilpliate  of  Time,  and  muriate  and 
phosphate  of  soda,  were  observed^  which  salts,  as  well  aa  Che 
globules  above-mentioned,  Sir  E.  supposed  to  have  originally 
existed  in  solution  in  the  serum,  the  globules  being  only  to  be 
seen  after  the  cfmgulatiou  of  tiie  blood  had  taken  place. 

In  the  coagulated  lyuiph  formed  durine  violent  inflammation, 
the  same  ij^lobulcs  were  observed  mixed  with  a  few  colouriess 
blood  globules.  In  Uie  upper  and  firmest  coat  of  the  buff  of 
blood,  they  were  likewise  very  numerous,  but  the  lower  aad 
softer  parts  were  found  to  be  composed  chiefly  of  blood  globules. 
To  distinguish  these  globules  from  the  larger  Mood  glolRdea,,tbe 
author  proposed  to  call  them  globules  of  Ij^mph. 

Hie  autnor  proceeded  to  state  that  the  i][uanttty  of  fwHfflpjk 

acid  eas  evolved  under  the  exhausted  receiver  of  an.air^iai)ap 

Scorn  buffy  blood  was  much  less  than  that  from  healthy  moofif 

bat  that  by  far  the  greatest  proporticm  of  this  gas  escaned^napi 

the  blood  of  a  healthy  person  drawn  an  hour  after  a  fuUmaaL. 

Mr.  Bauer  found  botn  ly v^\^h  and  blood  riobulea  in  ^e  ifm^ 

0fike  pyloras  and  duodenum.    \vi  V\i^  ^"iVft,  >Mb  S»qaii:^hA.-ue 

«f  the  globules  various.    MT.B-a\ivV^^^^'a\.^^\8ftaft.^j^^ 
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are  formed  in  the  mesenteric  ^lauds^  with  the  exception  of  the 
cotonnng  matter,  which,  he  thrnks,  they  acquire  on  exjKisiitfe  to 
wi  in  passing  through  the  lungs. 

At  this  ineetinsthe  Bakerian  lecture  by  Mr.  Braiide  was 
begun:  ^^  On  the  Composition  and  Analysis  of  the  Ihflamnkble 
(^ebus  Compounds  resulting  from  the  destructive  Distillatioil 
of  Coal  and  Oil,  with  some  Kemaiks  on  their  relative  heating 
and  illuminating  Powers." 

Nov.  18.— The  Bakftrian  lecture  waa..canGluded.  In  the  first 
part  of  this  lecture,  the  author  attempted  to  show  that  no  other 
compound  of  carbon  and  hydrogen  can  be  demonstrated  to  exist 
than  what  is  usually  denominated  defiant  gas,  consisting  of  one 

Eroportion  of  carbon  and  one  of  hydrogen ;  and  that  what  has 
een  usually  termed  carburetted  hydrogen  is  in  reality  nothing 
but  a  mixture  of  hydrogen  and  olefiant  gases.  In  proof  of  this 
opinion  a  series  of  expenments  was  detailed,  made  upon  gaseous 
products  obtained  from  coal,  oil,  and  other  substances,  and  in 
Yliiiouii  ways,  the  results  of  all  which  tended  to  establish  the 
tn!ith  of  the  above  opinion. 

Hie  author  advanced  the  supposition  that  many  of  the  products 
usually  obtained  by  the  destructive  distillation  of  coeds,  &c. 
are  of  secondary  formation ;  that  is  to  say;  that  they  resultr&om 
the  mutual  action  of  the  firstformed  gases  at  high  temperatures* 
Thus  a  peculiar  compound  of  hydrogen  and  carbon  was  stated  to 
•be  form^  by  passing  pure  olefiant  gas  through  a  tube  containuig 
.Rd-hot  charcoal.  This  substance  was  simiLr  to  tar  in  apftoic* 
ance,  but  possessed  the  properties  of  a  resin.  So  also  bythe 
miHtual  action  of  sulphuretted  and  carburetted  hydrogen,  sulr 

?>huret  of  carbon  was  stated  to  be  formed.    In  this  part  of  the 
ecture  some  new  modes  of  analyzmg  gaseous  mixtures  were    . 
pointed  out. 

tn  the  second  section,  comparative  experiments  were,  detailed 
oiti  tike  illuminating  and  heating  powers  of  gases  from  cod  and 
oil.  The  general  results  were,  that  the  illumifiating  powers  of 
olefiant,  on,  and  coal  gases,  are  to  one  another  nearly  as  3, 2,  and 
I,  and  that  the  rieitio  of  their  heating  powers  is  neady  similar; 
that  is  to  say,  that  more  heat  is  produced  by  the  gas  from  coal 
thfln  by  that  from  oil,  and  by  the  gas  (torn  oil  than  by  olefiant 
gas.  tn  this  part  of  the  lecture  was  also  strikixigly  illustrated  by 
iDXperiments  the  great  advantage  obtained  in  point  of  illuminating 
power,  by  forming  the  burners  of  many  jets,  in  preference  to  a 
ftingle  one,  espeaally  when  the  jets  are  made  so  near  to  ok 
smoiher  t^t  the  different  flames  can  unite. 
'-'  The  lecture  was  concluded  by  some  comparative  experiments 
■Ml  die  properties  of  terrestrial  and  solar  light.  The  ligl|t  pro* 
^ihu^  oy  gases^  even  when  concentrated  so  as  to  produce  a 
sensible  d^ree  of  heat,  was  found  to  occasion  no  change  in  the 
tsoloar  of  muriate  of  silver,  nor  upon  a  mixtusa  oiC  dei&tox&s^%sMl. 
%jdrogea  gases ;  while,  on  the  otiieit  \tf»iAi)  ^Sobft  c^9&RA\taBta^ 
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tirUliaat  light  einitteJ'ftdU^-^li^dia,'>fftt^  submitted  to  gUV^c 
.«c^on',  Vit>(^«tify.  6^e«dilj!.  ttS'tfoted  Aa  mnriatc-  ci''.&Ashi^ihvt 
midil y  cftusefl  the  aboMe- gaseous  tmitHi«itdliiiiitd,'seawtiilte 
■ilent^,.  kuid  «it«a  with  «x[>lo«ioi).  Hie  cMnehlntddltiraitraf 
•iim  mooQ,  li^  that.from  the  gases,  didaotafieot-dthsr  timAit 
tests.,  il^e  author  in  couduaion  ,renarked>!llMtlIiaTiDgij«|unil 
jthe  p^tometer  of  Mr.  Leslie  ioe&ctnal  ia  these  ex{»efieibDft»/die 
; ctnploycd  one  filled  with  the  cipourof  elie&<reoewu»le<fiaiii;b 
colamD  of  that  fluid),  and  which  he  found  mora  jdehctbe.  'f  l^ie" 
. ::  At  diis  iueetiDff>  a  paper,,  by  Br.  CaracA,  wtf  began;  **  OiLthe 
Hasticity  of  the  LungB."  :. .  .   j;,  v " 
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COItKBCTED    WITH   SCIEKCE.      '        '   *"^'=^ 

■<•<•,  ■  T    ■    I.  Arseuu.  ,-      ,,V  .  ,'  .  \-.ij 


leoic  is  one  of  the  simple  bodies  which  hfis  not  ^et,been 
dled'in  a  satisfaCtfiry  mHtinSr'  to  the'  atdiillci  l!^eor^;  In 
ist  eiJftibn  of  my  SyBtem  of  Chbmistry, '  I  deiJuced  toe 


Arsew 
■iteondle 

dj;fe'l^t  eiJftibn  of  my  Syetem  of  Chbinistry, '     _^ 

wfeifeht'Df!&tr  atom  of  it,  from  the  best  experimentfl  hiiheitorriid^ 
feri'thicrfuhjcct,  to  be  4'7&.  I-  concluded  likewise  that  '£h^ 
OXyg^ii  ih  arBcnioTiB  and  arsenic  acids  wiere  to  eacVi  other  astjAe 
QQJin^3  to  5,  and  that  their  con^toents  wete  asrollows:;     '" 

...    1  ,<,A)!senious  acid.  ,,  100  arsenic  -f  31-600  oxygetu  . 'Uiiti 
,  Aseemcacid 100  +  62-631  --.    , .:.:..: 

This  makes  the  buitibcrB  repreaentinglhe  atoms  of  arsemc  ano 
oxygen  uJOited  in  theb$  bodies  as  follows :  ■  '•. 

^  ''A?Bfeniou8  acid 4-75  arseaic  +  1-5  oxygen 

Araenicacid,,.j .4-76  .    .  .-  :    +  2-5     •,     .j,  ^.;T 

yr  the  firet  ite  a.compoiind of  1  atom  arsenic  +  l-datomoxygen, 
and  tha  second  of  .1.  atom  arsenic  +  2'6  atoms  oxygea^  It  ia 
obviously  possible  to  get  rid  of  these  fractional  pans  of  atypu 
by  ■miiltip'fyirifj  the  preceding  numbei's  by  2.  Tliis  will  give  us 
9-5  for  the  weight  ot'aii  tttpm'of  at-sehic,  and  arseiiiiiiis  acid  w^ 
be  composedoT  9-5"aTBenic  +  3  oxygen,  and  arsenic' atiid  a 
9-5  arsemc  .+  5  oxy|;en,'  A^'atom  of  arseniuus  acid  "nift  weim 
12-6,  and  an  atom  of  arse  Aic -acid  14'5.  f  thought'itjiiamati^ 
to  propose  this  view  of  the  subject  till  fuitner  eSpcTtfienla 
should  oe  made  on  the  composition  of  areenVoi.s  acid. 

Berzelius  has  since  published  anewsctof-^xpfriments  to 
dctennhiQ  the  fiomposvLion  vH  \iov\v  \.\ife?.ft  'i^'^^ii  Mvd.  the  ^ropor- 
(ions  in  which'  t&e'y  uuile  Vilb.  ti-as>a4.  ."^^^^  «,i.wv\fiRM»\ 


Mm-j  ^.'  I.  .r.i,r.Au^^m^M^mf^-j^P.ms  Jifgil  Ini^iItlW 
iniepEt^btinurtiinrtEiBea^  tmtahi»<s(\^Vi^aKik'«fiWnlan^(k^i. 
;Ab  (Mseat  1  stialt 'loemly  iobsorve-tipit^'ileibelM  tkA^adaplfail'tti^ 

lloriptrceivflitbkt&Ultiii'tMflr'dotenmn&tioiiB  that  h(lv«ffeeD«Mide 
Bliie6llie<pu):^ata)l>  of  isy'Iast'eiiitibn'ap|«bacb»earei)ttM|i.-tte 
iaimflr'<tdei.  lo  the  ttbtub^rs  lTMch>i  Iflire- -pitched  An  fcMT,  (^ 
weight  o^tha  itoDiH'ofbddiea.'        '  '  '     ~  '  .    .       .  : 

-HiuUeorduig  t«i  BevztJtw'B  benr,  uatjnwai  -these  twe  oUi^are 
composed  as  followa  :  '     „  ,^  '     ;>  '  '  .  ^    .     :  i 

Arsenioua  fi«^  .^>  100  Mfiwia  +.  Sl-QO?  oxygen 
Araeoicacid lOO  +  53-179 

mimbers  which  almost  coiacide  witl^  diose  which  I  have  already 
nven,  partly  from  my  own  experiments,  and  partly  from  thoac  of 
Prouat.  -     ■  '     ■'ri-i- 

Betraelias  found  arseaiate  pfiead  composed  of 

Arsenic  acid  ..  34-14  .,..100-00  ....    7-267 
Oxideoflead..  65-86  ...,  192-91   ....  14000 

jj^,  f^l^yie^flddefl' tlie  last  column  ih',the■p^ecedmgt(^I^le,,;^^m 
.^iq^  we.eee  ihat  if  14  be  the  eqiuValeat  number  iw  p^toxiq^ 
ioif l^p<l,  as  i  have  'shown  it  to  be,  then  the  equivaleat  wimljer/flf 
a^eoK^^cid  is  7-257.  Now  7-25  is  the  number  wfaicb I  a^Wgn^ 
mjarse|uc  acid  iu  my  System ;  therefore  I  considei  tl^  an^yifus 
otBertf^m^,  as  conrespoadhig  exactly:  with  mv  previous  li^fjffh,^ 
Berzelios  formed  two  ai-senites  of  lead.     Ine  first,  by  precipi- 
taticg  intcate  oflead  by  anenite  -  of  ammonia ;  -^tte  BS^nd,  ay 
mixing  together  ^ar^nite  of  amiAonia  and  snbftCeUtt -'of  lead, 
^e  first  of  thesf!  he  foipd  ^.omposed  as  follows  •,,,;, 
Arsenioua  acid .. .  47'366  ....  lOOW  ....  13^693    ^ 

Protoxide  of  lead...  62-644  ....  1IM7  ......14000 

llie  cpmposifi6n  of  the  second  ^as  as  ibUom  t    '■■•'. 

.iittr^'fAneniouB  acid  ;. ......  100-0   ..'.,k.,r    6*37^     ''  i 

e;  Protoxide  of  lead ^  319*5  ....,.,.  H'^OO'tt-  ^i' 

''  ti  is  quite. ohvioiia  that  the  first  oiTthesiB  «alta  containeatwi^e 
li$  much  ari^^'niouB.  apid  as  the  s^od.  If  ^^  con>uiei;>  the 
aecond  as  cdpimaei  of  one  atom  acid  and  one  ai^qt  base„  theti 
tke  first  mu^t  be  a^compoubd  of  two  atoms  acid  and  one  atom 
T^sb.  On  this  suppowQoa,  the  eqninUent  number  for  ai^^niou* 
«cid  will  be : 

By  first  aalt 6-296,,,-    . 

ti  .:.  By, second  salt 6-377 

-'■^'■^■'  ■■'  ■■  Mesa.  :.;'...;. :.;,.i.;,.l^„„;^,_  V -Lv>.- 
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Berzelius'^i  analyaes  as^  a  ftdl  c6tafirtiAlLdn  of  ibs  Mcahifagr  «f  ^(Ui 
munbfr;  for  it  dOfflfers  fess  froin  th^  nuttbier^dVeA  by^thedtot 
•  snalyais  thanflfe  favo  ^aly^^s  do  frota  rteh'O&en  i    :  ^  v  it'i> 

. .  It  seems'thon  established  that  the  tiuihbetJl  tor  ihm^Hmb'Uik 

lure  ,a|i  foflows :  *  .     .       ^m*.  „-.ri. 

Araeniouft  adid. .  ^ i.  ..o*25.,,     i..  ,^    :,;» 

Arsenic  acid  ..  • *..#7*2^  .j    \.?r,,v?' 

If  any  person  wishes  to  get  rid  of  the  aiiomaly  of  thii  liMfytom, 
he  has  only  to  double  these  numbers  by  supposing  an  atom  of 
arsenic  to  weigh  9*5.  .  On  such  a  supposition,  the  arseniate  of 
lead  analyzed  by  BerzeUus  must  be'  a  compound  of  one  atom 
arsenic  acid  +  two  atoms  protoxide  of  lead.  The  first  arsenite 
^of  l^ad  whicH  he  analysed  will  be  a  comp<!m!&d  of  ohe^alott  Ivse- 

/.luatia  acid  and  ope  atom  protoxide  of  lead;  while  tih^* 8te<Kid 
contains  one  atom  acid  +  two  atoms  baise.  '  JH^>  >^* 

This  supposition,  which  iis  the  simplest,  tttay  l^iyHiHJiy^fce 

.  true  ;  but  it  will  be  necessary  before  we  adopt  it  to  feuacAjrze  a 
sr^ter  number  of  the  arsehiates  than  hattf  hitherto  ('iMen 
subjected  to  an  expenmeiltal  investigation'. "  iMV  obje#|ilieM  is 


merely  to  show  that  my  previous  views  are  Amy  cuiifiBliwi4*by 

'  BenBefi«»'«  experiments ;  and  to  inform  my  rjeade^  tl^t  hf^^as 

given  up  his  previoua  aotio^s-  resp^Gting<«these  a^dids,  Wnidi 

mdeed  were  untenable. 

• ...  } 

II.  Calculus  from  the  Bladder  of  a  gouty  PeriM. 

Some  lyeeksago  a  medibal  friend  of  tmhe  iii  Birmingliadi  sent 
.  liae.  a  small  specimen  of  calculousr'opatt^t  found  lifter  .dealii  in 
tlie1>ladder  or  a  luah  of  64  years  of  ^^  iAno  had  -beeif  >«flBicted 
with  gout  for  10  years.  '"   ^    •'  •         ;    n.  . 

Tie  substance  was  greyish-white;  and  had  a  goedfibalthi^ 
asp^totbone  earth.  It  wa*  partly' in  powderj  andfpcurtly  in 
small  nodules;  that  appeared  to  be  ibirme^r  of  coneelrttie  b^rs, 
anrf  which  were  rather  hard.  Considering  it  froimlts  amielBtance 
as  bone  earth,  I  digested  a  little  of  it  in  muriati6  adid;  Imtdid 
not  6nd  it  sensibly  to  diminish.  The  muriatic}acidfMilgtpi(Hired 
offf  and  evaporated  to  dryness  in  a  watoh-^lamy  left  o  slight 
saUne  crust,  which  from  the  taste,  solubility,  and  tbtraetioii  of 
'oxalate  of  ammonia  on  it,  T  concluded  t6  be  murifilte'^4iaie. 

Another  portidn  of  the  calculus  being  ptft  into  nitilid' acid 'and 
heated,  dissolved  with  effetrescence,  and  tl^  solution,' which 
was' colourless,  being  evaptrrated  to'dbrjHiess,  leAabeavtiful  pink 
sediment.  Hence  me  calcmlus  Wais  chiefly  composed] of  uric 
acid.  '  ^  ; 

One  erain  of  it  was  exposed  for  an  hour  to  axed  heat  in  a 

mufiBe,  being  placed  in  a  platinum  cttp.    It  Was  now  reduG^  to 

0*1  gr.     The  residuum,  wa^  v?\\\\ft,  wA  x^^^snbled  bone  ashes. 

Water  being  digested  on  it  a.cQ^xe^  ^^  ws^iwVj  ^\  i^^ras^i^ 

poiple  tinge  to  paper  atainiad  tc^l  mVSa.  c\k&««i,  VndKhB^^ 
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Ii^eHice  of  an  alkali.^*  ^ISk^wateisbwi^  evaporated  to  drynesB 
dft  ia  ivliita  ovoatiea  t})exda§(jfy,.yi^hiQ|^^was  tasteless,  insoluble  m 
wttt^n  ^ut  soluble  wit^^^rveac^ce  ii/' nitric.' afeid'^wd'th^'aolti^ 
tion  was  preoiJMtal|ed  wbitq  by  oxalate  of  ammonii.  It  wtiA, 
;;theref€ffe,  carbonate  of  Ume/;  so.  tha^ttt^  alkaline  pr6petti^^t)f 
the  water  were  derived  from  some  lime  which  it  Hela  iii  solution. 
The  residual  matter  dissolved  without  effervescence  inttmrilu 
tic  acid/  and  was  precipitated  white  hy.  ammonia*  It  was, 
therefore^  phosphate  of  lime.  ■ 

Tho^  the  calculu«f  was  composed  of 

■  • 

Uricacid, 
Phosphate  of  lime, 
Lime. 

'  I  think  it  not  unlikely  that  the  lime  had  been  in  con^binatioa 

^  with  the  uric  acid  ^  but  the  quantity  of  calculus  (amounting  only 

to  three  or  four  grains)  was  too  small  to  enable  m^  to  deteni&ina 

thepoint  by  a  QU)re  rigid  analysis. 

.Ilie  fact,  however,  of  pure  lime  being  separable  by  muriatic 

:  adid,  and  by  water  after  simple  exposui^  to  a  red  heat,  I  think 

-  of  acme  importance.    I  am  not  aware  that  it  has  bi^en  bit|terto 

.'•Kdbaerved. 

!  ]tj(]f.'    Qiiety  respecting  the  Mithod  of  coating  Metiab  mth 
■ ''  Platifmrn,    By  T.  Howse,  Sea.  <t      . 


<■■  ,.' 


(To  Dr.  ThoBsoo.) 
8IE,:  «  qir«KMf«fV  ^.  27»  1819. 

'  I  :>  iFrem  some direotiQiia  for.  w^biog  meials  by^mefms  of  amaU 
>  '  gasBB,  in  Rees's  Cyclpp^^a^  I  wasled  tp  bOM^ib^^itwo^^^ 

jft  ttft^ter  of  no  grent  di^culty^.  to.  .apply,  the  ys44abl^;  x^elfd 'jplatir 

num  to  some  of  the  common  purposei^^of  l^e«i  Ap^^ording  to 
v>: ^tboae  direetionsi^l >)i9>ve . precipitated  platiilum.  firoQai  its  Mlution 
r>'  {ly' adding  nueriati^ of  ammpnia,  beated  the  precipitate  to  expel 

the  aoid  >and  oxygei^  wd  afterward .  heated  it  aei^  iPfith  th^ 
'  ^adilitiqn  .of  laero^ry,  to  form  an  a^na^am,  for.^e  purpose  of 
'iii>-  GOctting  brass  or  copper,  from  wjbdch  the  mercury  was  to  be  .driven 
^ '  ?  off ;hy iheet  appUed  to  the  article  coated  with  the  amalgtun.  I 
:  -i  ;have  tried  several  variations  of  the  process,  but  hitherto  without 
^    suecfesfr;  ^  should,  therefore,  feel  obU^ed  if  you  would  furnish 

we 'With  .the  method  actually  practised,  if  it  be  known,  through 
>  I . ii  the  medium  of  your  Axttwh.  I  fear, that  a  covering  of  pl^itinum 
»{ }  'laid  qn.by  meaas  of  giercury,  must,  if  prax^ticable,  oe  so  thin  as 
;^<"to  possess  little  durability*  .,A  chowcal  friend  informs  me  that 
;::  >  i;  copper  .ai^iclea  platf4  wi$n  platipum,  die  two  metals  being  in  the 

proportion  of  15  to  1,  maybe  purchased  of  M.  Labout^,  rue 
'  '  rfewe-Saint-EuRt»ch^  No.  4,  at  .Paris,  at  about  37«,  per  pound ; 
>>  ij^ut  >heis  apt  Vff^s^  tbf^  tbi^  method  of  plating  is  yet  pubhshed, 
^i'lVv  •;     ''  '■•    ■  ..^    -vJjpjpain/Sir,  your  constant  iQaA«^> 

f  .'  ■    i         ■  .   '' .   I       ■        ■..    '  ■,  "  ^   •  ■ 
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%*  I  &i3^  not  aware  that  any  .process  for  coveij^ng  metab 
^atitiu^ikift  be^ii  hithefti)  f^ubli^hed,  bt^it'faaVe  little  ioiAt,. 
Idbe^ialsiliit  1  hive  jkiide,  |jiat  the  process  'fclUo\^ed  kt 
ihj^hy^tii^^^of  the  iktaalgani  of  sold  would  imswjpr  likewise  ^ffi 
plji|mUnn  ^^U;'deaiq[ef]!^h$  upon  tjbe^dffiptty  of  the  iti^bd 
Sir' xnercory.  ^  Of  coiirse  it  will  be  more  diffictdt  to  sueceeiTim 
steel  thW  0it  copper.  On  brato  the  pr9ceB8  should  be'  e^jt 
1%^  i^tirface  of  Jtbe  brads  ^should  be  in  the  firsfphce'amalgaTniA<*CT 
with  mercury,  ahd^  miich^  wiQ  depend  upon  the  state  of  the  aiiial- 
gam.  .If  my  coiT.espendent  would  take  the  trouble  to  visit  some 
of  the  gildmg  manufactories  ^t  Birmingham,  for  exaniple^  .he 
would  probably  meet  with  a  solution  of  most  of  his  difiElcu^es« 
In  some  cases, .  the  method  of  IM.  Leithner,  described  in' ^Ihe 
Annals  of  FAilohophy,  v.  20^  might,  perhaps,  be  practised  '\^th 
•dYWtage.— T. 

IV.  On  the  *AUoy  of  Tlatirhtni  and  Tin.    By  Dr.  Clarke. 


■  .•  \ 


(To  Dt^  ThoMtoo.)    /^  .^ 

'tt  die  mt&inber  of  your  Annah  for  Siptember  last  (vol.  'ti^ 
No.-4iii'p;23b)>  there  is 'a^xmimunication  from  me  upon  liie  siib^ 
ject  of  an  experiment  alluded  to  by  one  of  your  former  corres- 
pondents. It  is  that  which  relates  to  the  ai^tonishinfi  affinity  of 
platinum  and  tin  atno  very  exalted  temperature beforeue  common 
blow-pipe.  By  some  unaccountable  mistake,  the  word  lead  has 
been  substituted  for  that  of  tin.  By  ]:eference  to  the  notice  of 
your  correspondent  Mr.  Fox,  (p.  467,  vol,  xiii.)you  will  percj^iye 
thatit  never  was  my  intention  to  describe  any  other  efiect  .than 
that  produced  by  the  fusion  of  platinum  and'^m*  Tkrougho^ 
%ht  whole  of  my  late  con^mupication,  therefore^  for  lead  .and 
iead-fpil  tesA  tin  and  tinfoiL  The  effect  of  melting  platin^0 
^d  lead  together  is  well  known  ;  the  two  metals  unite  tran^juilJ^ 
fqgether  ;;but  when  tin  is  substituted  for  lead,  the  efiect.  tak^ 
.{dace  which  I  have  described  {  and  the  light  and  heat  emitict4 
ar^  truly  surprising.  £.  D.  ChMBKBf^j] 

V.  Chemical  Chair  at  Berlin.  •^-" 

Hie  chemical  chair  at  BerUn,  left  vacant  by  the  deaths  rdf 
Prof.  Klaproth,  13  still  unoccupied,  Prof.  BerzeUus  and  P^fo^ 
jOmelin,  of  Heidelberg,  having  dechned  fiUing  it.  A  young,  i^jm 
of  §pme  talents,  who  is  tp  follow  Berzehus  ^,to  Stockholm,  a^ 
to  ^tudy  for  some  yi^ars  under  his  auspices,  is  spoken  of  as  ^es- 
ifined  to  become  Professor  of  Chemistry.  ,^j 


/  #  i 


fh 


VI.  Water  of  the  Dead  Sea. 


\^e^^  vrater  of  Jthe  Deajfl  ,Sea  has  attracted  the  aUention  qf 
cll«mi|ts  in^c^ps^^  of  salt  whic^flt 

cM^Jns.'  A  Vcjry  elaborate  and,  I  believe,  jacciirate  analysis  6f 
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HifliDsopiuCEd,  TrapsactioQs.!  Afterwards  it,  was  analyaed  agaift 
by  Prof.  Klaproth.  The  lesiJt  uf  his  experiments,  and  tKS 
a«ini  ail  versions  on  them  by  Dr,  MarcL-t,  may  be  seen  in  the  firsli 
volume  of  the  Annah  of  Fhihso])/i//.  A  few  months  ago,  Gay- 
Ijiussac  pubiislied  "another  aualybis  of  the  same  water.  Tfttt 
Mecimen  examined  was  brought  by  the  Comte  de  Forbin.  I 
wi^  .esliihit,  the  results  of  thpse  three  analyses  ui  the  following^ 
tabled    "fhe  saline  contents  were  extracted  from  100  of  water. 


'"Cdidifeon  salt.  . .  1 ; ... . . .  lO^BTS"  . . . .     7-80  -.', . .     6-96  ' ' 

'  Miiriate'of  Ume.  . . , 3-795:  .'...  10-60   ....     3^98 ' '.' 

'-  Muriate  of  magnesia 10-100  V...  24-20 '..;.' 16-31  '  " 

''Sulphate  of  lime-,. 0-054   ....  ■'  —     „...      —    T^ 

.:,....■  ,  ■-,     ,,34-6??.       ,,  .42-60     .,,26^ 

The  8peci6c  gravity  of  the  water  fljamined  by  these  gentle- 
men differed  somewhat ;  depending,  perhaps,  uptAi  tlid!4eason 
Gi^th^  year  iB'wbic^'tli«.spectmeaa\ were- tM[£n.-'.Tb«  ft^Lo^vtOg 
t^le  exhibits  the  Bpcdificgravitiea  afjotated  by  eacb  of  tbsm  ;'': 

:'-'''■       Dr.Marcet  .,....;.;-,;;;..  1-311        '      -       '■'"•■ 
•■-^ '■"■'■•  Prof.Rlaprofli.  .;.'..'..;..'..  1-245      "        '■        Ni 

■'  I  thblkit  probable  that  the  greater  speciflis" grttVity  or th^ 
*at(*  eKaiitined  by  Gaj-Uiasfee,  together  with  hi*  making  ffii 
ifl'owtthde  ftir  'Uie  fflunaticacid  driven  off*  during  ^e^kposvi^ 
'tff'iSS  riiiriatebf  amgneaia^tb  ared  heat,' 'is 'Hie  cit^eof  tlifi 
^at^  proportiori  of  Salt  fotmd  V^  him  in  this  waj^r  than  by  DK 
"ifeTdetL  "nii!  method  of  det^rmming  the  true  i^nantity  cf  salei 
,  fc'o»taiilied  in  water  Way',  at  fii^t  slight,  appear  very'ea^,'but  it  ifs 
^■prtbledt^  attended  With  considerable  difficulty,  the'ntethcrtl 
Vhich  I  0ird  to  Ecnswer  best  is  to  put  a  given  weight  ^ihi  wat^ 
intd  d'TlOr^nde  tfask,  the  weight  of  which  Hi  notQ^;  ttt  tiicSi^ 
the  flask  upon  a  siuid-batb,  and  to  erap<Mate  the  water  away. 


le.propdnjdi  ,^ 

JthaHatic  acid  Wliich  may  be  drilen  bff"iTOTii  varioua 'eafflSy 
■itfOTiates  (eapecially  muriate'of  magp^^ia) 'if  they  ai*  jirfefeiit.'' 
'  'Klaproth'fi  salts  were'nbt  dri^d  at  a'reo  fae^t.  This  ailiijtinto 
for  the  great  weight  of  the  salts  which'he  obtained;  aiid  m^^ 
it  difficult  to  draw. any  accurate  cunclusions  fvom  his  analysis. 
The  n^uriate  of  Lme  found  by  Marcet  and  Gay-Lussac  ni^rly 
igiee.  We  find  the  same  approach  to  coincidence  in  the  ouan- 
^tyttf  cominqn  salt  and  muriate  of  magnesia  taken  together'.:, 
"tut  ^.' Mattel  'fdunii  a  riiuch  gTeatet,Y^()\i"(>\'C\«Q,  ^A  ^^crcflKK^s. 
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found  a  much  greater  proportion  of  muriate  of  magnesia  than 
MarcQt..  It  .is  difficult  to  say  on  which  sid^  the  error  lieav  In 
consequence  of  the  gre;Lt  care  which  Dr,  Marcet  took^ .  and  the 
number  of  times  that  his  anal^rsis  wa» .  repeated^  I  rather  feel 
disposed  at  present  to  prefer  ms  results ;  wt  another  analysis 
.by  some  other  person,  with  aU  the  precision  that  oucj^reaent 
ans4ytical  methods  admit,  will  be  necessary  before  the.  point  can 
be  considered  as  settled. 

Gay-Lussac  found  traces  of  muriate  of  potash  in  this  wat^r. 
He  exposed  it  to  a  temperature  of  19^  without  smy  crystaQizaj^n 
taking  place.  Hence  it  follows  that  the  water  of  the.  Dead'  Sea 
is  not  saturate.^  with  salt.  *     ,     « 

VJi.  peaiitiful  luminous  Ph'enomcndri/  "'  . 

(To  Dr.  Thomson.) 
SIR,  Newtoii  Steyiart,  Od.  IS,  1819. 

A  singular  and  beautiful  phenomenon  ap])eared  in  ^o^r.'atmp- 
sphere  here  last  night  about  eight  o'clock;  it.  was  abotp^.or 
arch  J  of  silvery  light  y  stretching  from  east  to  west,  and  iutersept- 
ing  the  hemisphere  at  a  few  degrees  to  the  sputhwarfl  ^f  tiie 
zenith ;  its  breadth  varied  considerably  during  its  continuance ; 
but  when  in  its  most  perfect  and  defined  state  might  have  formed 
with  the  eye  an  angle  equal  to  what  the  breadih  of  the  rainbow 
ffenevally  does.  The  intensity  of  its  light  might  be  compared  to 
tnat  of  a  thin  cloud  illumiued  at  night  by  the  moon,  and  was 
greatest  towards  the  extremities  of  the  aich,  both  of  which  were 
lost  in  dark  clouds.  I  was  not  an  eye-witness  to  it^  formatic^i^ 
but  was  told  it  first  shot  up  from  the  eastern  horizon.  After  it 
had  remained  very  bright  for  20  minutes,  or  so,  dark  blanks 
were  first  observed  to  take  place  here  and  there;  theft  after 
expanding  a  little  in  breadth,  and  shifting  for  a  short  way  further 
to  the  southward,  it  disappeared.  Some  time  before  its  appear- 
ance, the  atmosphere  had  been  very  cloudy ;  but  when  it  was 
formed,  the  sky  was  free  of  clouds,  except  towards  the  horizon, 
to  the  westward  and  northward,  where  they  hung  very  dark^nd 
heavy.  It  was  also  a  calm,  but  the  wind  had  been  at  N.  the 
barometer  stood  high,  and  the  thermometer  at  43°,  To  account 
for  such  a  singular  phenomenon,  I  make  no  pretensions  ;  but  it 
was  strikingly  diflereht  from  any  of  the  usual  forms  of  the  boreal 
lights,  which  too  were  ^een  very  vivid  in  the  course  of  tlie  even- 
ing. From  its  steady  peraianenoe  for  such  a  long  time^  the  body 
illumined  could  be  recognisc^l  as  of  a  yaponj  nature,  aod  the 
;  stars  were  diiscernible  througli  its  medium  at  seyeraj  places.    : 

The  above  appearance  was  observed  with  a  gTeat  degree  of 
interest  and  admiration  by  iUI  who  saw  it  j  and  1  have  transmitted 
you  this  notice  of  it,  judging  that  it  will  not  be  unacceptable  to 
you,  or  uninteresting  to  sonie  of  the  readers  gf  your  Atmult  ,of 
Philosophj/.  I  am,  Sir,  witli  respect,  B, 


I 
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VHI.  BoracicAddifiTuseany. 

Mineralogists  'ha^e  been  for  sonie  time '  aware  of  the  existence 
of  boracic  acid  in  solution  in  certain  lakei&  pf  Tiiscanyi  M.  Ki)- 
biquet  informs  us  (Journ&l  de  Pharmacie,  1819,  pi  261)  tJiat  he 
was  told  by  M.  Dubrouzet,  one  of  the  proprietors  of  thie  lakes  of 
Cherchaio,  that  he  obtained  about  two  per  cent,  of  the  acid  from 
tihfe  Craters  subjected  to  evaporation.  M.  llobiquet  was  offered 
any  quantity  of  this  acid  delivered  in  Paris  at  tne  price  of  three 
francs  the  kilogramme.  It  would  appear  that  considerablie  quan- 
tities of  it  had  been  sent  to  Pani^;  but  no  purchasers  nave 
hitherto  presented  themselves.' 

From  the  trials  made  by  M.  Robiquet  with  thid  acid,  we  learn 
that  it  is  in  small  scales,  of  a  greyish  colour.  Its  taste  is  slightly 
bitter.  Its  solution  in  water  reddens  litmus  ;  it  is  not  precipi- 
tated by  nitrate  of  silver,  nor  oxalate  of  ammonia ;  but  strongly 
by  muriate  of  barytes.  It  contains,  therefore,  an  alk^ne  sul- 
phate mixed  with  it.  When  dissolved  in  water,  it  left  an 
itisoluble  residue  on  which  the  mineral  acids  had  no  actipn.  It 
ivas  composed  of  different  earthy  bo^ie^  mixed  with  a  little  oxide 
9f  copper.  ^.  ;    ^     .';    .      ,     _ 

M.  Robiquet  suggests  the  propriety  of  adding  the  requisite 
i^uantity  of  soda  to  convert  this  aciq  into  bor^;  a^d  if  smy 
'confidence  can  be  put  in  the  calculations  which  he  mak,esi,  tne 
'speculation  would  be  attended  with  considerable  profit^'   ^ 

IX-  Sagacity  of  a  Newfoundland  Dagi  '    ■' 

I  iim  tempted  to  copy  the  foDowihg  anecdote  of  a  Ndwfound- 

.  land  dog  firom  Anspacn's  History  of  the  Island  of  Newfoundland, 

'jtiifet*  pubhshed.     I  have  seen  the  story  before;  but  shall  iiot 

tittempt  to  determine  whether  the  original  relator  of  the  story, 

or  Ans{iach,  be  the  authentic  account ;  or  whether  the  stoe 

thing  ihay  not  have  happened  with  two  different  dogs. 

^  The  last  quadruped  that  we  shaH  mention  under  this  head, 
though  very  far  from  being  the  least  in  worth,  is  the  Newfound- 
land dog,  a  valuable  and  faithful  friend  to  man,  and  an  implacable 
enemy  to  sheep.  When  bom  or  reared  from  an  early  age  under 
the  roof  of  man,  this  dog  is  the  most  useful  animal  in  the  island 

■  as  a  domestic     He  answers  some  of  the  essential  purj)0ses  of  a 
'  horise,  is  docile,  capable  of  strong  attachment^  and  easy  to  pleaise 

in  the  quality  of  his  food  ;  he  will  live  upon  scraps  of  boiled, fist, 
whether  salted  or  fresh,  and  on  boiled  potatoes  and  <;abb'age  ; 
but,  if  hungry,  he  will  not  scruple  to  steal  a  salmon,  or  a  piece 
of  raw  salt  pork  from  the  tub  in  which  they  have  been  left  tQ 
steep  ;  he  is  likewise  fond  of  poultry  of  the  larger  kihd  ;  but,  ias 
a  beverage,  nothing  is  equal  m  his  estimation  to  the  blood  of 
■■  sheep.  The  author  had  purchased  a  puppy  of  this  true  breei, 
whicn  had  been  brought  from  the  northward  of  the  islahd'io 

■  Harbour-Grac*.    This  puppy  gnew  up  to  the  srize  of  fei  ^jt^ 
dohkey,  as  strong  and  fit  fbi'  hard  'woric,  as  he  w^&\x:ijiJisfi^;«sx^ 
gentle^  even  with  the  children  oi  t\i^  fejccSt^ ,  Ql>w\v^\sv.\v^^^'e«ifc^ 
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io  bb  ptrticn&fly  fonaVnOf 'waa  he  ever  knoWn,' ih  anyone 
instance,  tddiBagree  witlh  the  cats  of  the  hotiBe,  nhom  he  treated 
(father  -with  a  tind  of  dignified  condeBcension .  But  the  dig 
linless  cloaely  watched,  would  run  after  Aheep  wherever  he  could 
thlce  them,  eVen  drive  .them  from  high  cHffs  into  the  water,  and 
juntj)  in  after  them ;  not,  however,  without  first  considering  the 
rievation  of  the  cUff;  for,  if  he  thought  it  tob  great,  he  wbulfl 
run  down  and  take  the  nearest  more  convenient  place  to  continue 
his  pursuit.  The  owner  of  that  dog  had,  at  one  time,  soint; 
domesticated  wild  geese,  one  of  which  would  frequently  follow 
Umin  hisiiiomingwalkfi,  side  by  side  vrithJowler:  they  seemed 
to  hve  together  on  the  best  terms.  Unfortunately  the  servant 
neglected  one  night  to  confine  them,  according  to  costpia.;  the 
next  morning  the  feathers  of  the  favourite  goose  were  found 
scattered  in  a  small  field  adjoining  to  the  grounds.  The  dog 
was  soon  afler  found  concealed  in  a  corner  of  the  wood-yard, 
and,  on  his  master  looking'  at  him,  exhibited  evident  signs  of 
conscious  guilt :  bis  master  took  him  to  the  field,  and ' jiointed 
out  to  liim  the  feathers :  the  dog,  staring  at  him,  uttereaai^Ioud 
growl;  and  ran  away  with  all  the  speec^oi  which  he  waB  capable; 
nor  could  he  bear  his  master's  sight  for  some  days  afterwards. 
At  aiipther  time,  the  author  had  three  young  Bheep,  foV  whom 
in  the  day-time  the  dog  seemed  to  affect  the  utmost  mdifierence : 
the  servant  neglected  one  evening  to  take  them  into  theij  sited, 
atkd  to  confine  the  dog  ;  and  the  next  morning  the  shee^  were 
Jbund  stretched  in  the  back  yard  lifeless,  and  without  any  other 
mark  of  violence  than  a  email  wound  in  the  throat,  from. Which 
the  dog  had  sucked  their  blood.  It  is  a  remarkable  circumstance 
that  the  Newfoundland  dog,  when  pursning  a  tiock  'bfsli^e'^f 
will  single  out  one  of  them,  and  if  iI6t  preveiltedi  Vliich  is  S 
matter  of  considerable  difficulty,  will  never  leave  off  fhe'  puf^t 
nntil  he  has  mastered  his  intended  Vicilrii,  always  ^itilhg  at  the 
throat ;  Ani  after  having  sucked  the  blood,  nas  never  befin 
hnown  to  touch  the  carcase." 

,a  t  ■   .  '■-  ■  •  ■' 

X.  SpontBiKout  Ptya/um  tECcompanied  by  a  di^nhhid  Seerk^ 
tion  of  Urine.  By  Dr.  front/  " '  ■ 
The  subject  of  this  singular  case  was  a  woman. upwards  of 
60  years^  erf  age.  The  ptyalism  was  constant  and  excessive^ 
ilraocnting  to  several  pints  in  the  course  of  the  day,wnilethe'urit(e 
was  reduced  to  a  few  ounces.  Its  source  appeared  to  be  thfi 
whole  of  the  apparatus  destined  to  secrete  saliva.  The  woman 
h^  lost  li'cr  appetite,  and  her  suength  appeared  reduced,  buf 
in  other  Inspects  nothing  remarkable  was  oDs'erved. 
'-  "The  taste  of  the  fiuidwas  described  as  urinous.  Itwas^opale^ 
feeftt,  very  slightly  ropy,  and  foamed  when  agitated.  Its  sbecific 
cravity  Was  1fo05'5.  It  restored  tlie  blue  colour  to  reildeiie^ 
StmuB  pipir,   and  faiiitty  lediietvefi  to.triit'cvc. "^^t„   IJeiicieit 

contained  afreealkL\li,  tow^\ch'«afl4Q^ft'i«i'i^'i^'&'*!oRw\nfi\a 

taste  above-mentioned. 


When  exposed  ^ to  heat,  it  cQiagulated^  T^e  aobibl^jsaltjs  of 
lead,  mercury,  and  sirver,  when  adg^d  f^  it,  caused  precrpitj^t^g, 
the  addition  of  the  mineral  acids  aJdo  paused  j^recipitates.  Evevi 
dilute  acetic  acid  produced  a  copious  precipitate,,  but  wheii 
prussiate  of  potash  was  afterwaids  added,  jqo  prepipitate  took 
place.  Hence  the  jammaJL  n^atter,  J^qugh  evidently  retained  in 
sblution  by  the  free  a})L^li  pre^en^  .was,  not  albiMoen;  but 
appeared  to  be  the  peculiar. matter  secreted  by  the  ^vaiy 
glands,  perhaps  a  little  altered  in,  its  nature. 

Qne  tjipusand  ^r^.  evaporated  to  dryness  at  a  temperaturg 
Ijejtweea  212*^  and .300®,  Jieft,^*6ft  gre..  whiclji  V^re  found  t9 
consist  of 

Animal  matter  above-mentioned 3* 33 

Animal  matters    soluble  in  alcohol,  and  similar      "         ' 
'  apparently  to  what  are  usually  found  ih  the 

blood ,.. , ,, .1-06      ' 

BulphuiKc  acid. ........••  0*90 

Muriatic  acid 075    ' 

Phosphoric  acid  .  ...••...*........ . . .."..... ."  0*06 

Alkaline  matter,  consisting  partly  of  soda  sitid 
^     partly  of potadh ;..  ................ -i  1^*65 

With  respeQt  to  ,t|ie  .relative  proportions  of  the  potash  .to  th<9t 
$oda,  or  l^ow  they  were  distr&uted  among , the  aqidis,  I  djd 
not  attempt  to  asqer^ain.  !put  }t  is  evident  that  the  acid^  w.ei» 
not  sufficient  to  neutralize  the  alk^ies  present,  whicb  acppuats 
fpr  its  sensible  properties,  as  detailed  above.  When  theiaaiimal 
matters  were  buined,  they  leifit  a  minute  quantity  of  the.i^arthy 
phosphates.  . 

,  The  urine  of  this  woman  was  of  an  amber  colour,  sUghtly 
opaque.  Its  specific  gravity  was  1013*1.  It  contained  cfysts^U 
of  uric  acid,  and  reddened  litmus  paper  more  strongly  thanoisuQl. 
It  contained  much  less  urea  than  natural,  but  a  large  proportion 
of  a  .brown  animal  substance,  which  appeared  to  render  it  very 
prone  to  decomposition,  especially  when  exposed  to  heat. 
.  This  case  occurred  to  my  friend  Dr.  ElUotson  at,St.t  Thomas's 
hospital.  With  the  view  of  increasing  the  flow  of  urine,  diurc^ 
tics  were  given.  These  produced  the  desired  effect.  The  urin«i 
^as  rendered  more  natural  and  coplpus};  wnilQ  the  saliyaiy 
discharge  was  proportionally  diminished.  .     ;/ 

/  It  is  not  unhKely  that  cases  of  this  nature  have  been  ^mi^takj^i;! 
for  discharges  of  urine  from  the  mouth.  In  the  present  Q^e^  li 
appears  that  the  woman  herself  considered  tliat  the  mjidcc^me 
from  the  stomach,  and  was  of  an  urinous  naturq^  ,S*ie  ha^ 
liabouned  under  similar  attacks  before^  but  they  w/ere  l^ss  sevfara^ 
and  after  some  time  had  ceased  spo1:\^a^Q^>a\'<},^-^xA!^^ 
and  strength  had  returned,  as  \is\]jq!L..  . 

'     .1 J  .r, '^^■...\^ 
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Article  XII. 

Asironomical,  Magnetical^  and  Meteorological  Observations. 

By  Col.  Beaufoy,  F.R.S. 

Bushetf  Heathf  near  Stanmore.  "^ 

Latlblde  5l<»  Sr  48"  Nortk.    Longitade  West  la  fine  1' 8(M^ 

r  ' 

Astronomical  Observations. 

Ort.  S4.  Emenion  of  Juplter*i  third  C  9^  Itt*  39" '  Mesd  Tine  at  Basbey. 
■aullite ...J  9    tO    40     Itoui  Tiiae  at  "^ 


Magnet ical  Observations^  1819. —  Variation 

WtMt,, 

1 

Mornini;  Obtenr. 

Koon  Obierv. 

• 

Eveniaf  Obierr, 

Mantb. 

' 

Hour. 

.■ 

YariatfoD. 

Hoar. 

Variatloil. 

Hoar. 

Variatioa. 

Oct.1 

8k  Sy 

240  sr   49" 

Ih  30* 

940  40'    10" 

• 

1 

I 

t 

8    35 

24    80    41 

1     35 

94    40    06 

< 

•• 

8    35 

94    31     10 

1    40 

94    41    04 

■ 

t 

4 

8    35 

84    30    94 

1     10 

84    40    55 

1- 

.    1 

5 

8    40 

94    31     10 

1    90 

94    41    01 

"i 

6 

8    35 

24    33    49 

1    90 

94    49    96 

t 

a    40 

24    38    25 

1     20 

94    46    99 

a 

,       i 

'• 

8    40 

24    36    10 

1     10 

94    43    44 

.9 

1 

^ 

8    35 

24    35    44 

1    90 

84    49    116 

0^ 

!'       1 

!• 

8    35 

94    39    50 

1     45 

94    89    96 

11 

8    35 

24    86    90 

1     35 

U    43    95^ 

k 

li 

8    35 

24    33    91 

1     10 

94    41    00 

0 

. 

W 

8    35 

24    39    44 

1    25 

24    37    07 

^ 

14 

8    40 

94    33    84 

1     15 

24    41    99 

g 

15' 

8    35 

24    32    09 

1    20 

94    39    44 

1 

' 

16 

8    35 

24    32     12 

1     20 

24    38    29 

IT 

8    40 

24    48    34 

1     15 

94    43    01 

wm             P 

5* 

16 

8    35 

24    38    20 

1     15 

24    43    16 

•0 

' 

10 

8    35 

24    35    40 

1     95 

24    39    44 

V 

SO 

8    30 

24    SO    25 

,m^          —» 

,m-        ^m        ,.^ 

♦* 

! 

91 

8    35 

24    32    47 

1     30 

24    38    39 

e 

.         ■     } 

S9 

8    40 

94    31     34 

1     20 

24    36    34 

s 

•                                    * 

S3 

8    35 

24    39    31 

1     55 

94    38    37 

5  ■   i 

t 

S4 

8    35 

24    39     19 

1    90 

94    S5    50 

9 

S5 

8    35 

24    32    21 

1    25 

24    37     05 

IB 

S6 

8    35 

24    33    44 

1     15 

94    38    09 

*t 

97 

8    35 

24    39    26 

1     15 

94    37     16 

"S 

28 

8    30 

24    28    49 

1    55 

24    39    52 

e' 

99 

8    40 

24    31     50 

1     20 

24    40    07 

Sp 

30 

—    — 

......    — 

1     20 

24    38    97 

i 

0 

SI 

8    30 

24    39     14 

1    SO 

94    38    SO 

JMf an  for 
.  Month. 

^8    34 

94    33    27 

1 

I     94 

94    40    06 

In  taking  the  mean  of  the  morning  observations,  that  on  the 
17th  is  npt  included^  being  so  much  in  excess,  for  which  thert 
vms  no  apparent  cause  % 


.  _9.     ■  ••   •    r  X  I  «^  w- 


1819.] 


<ml  MumOoifat  <OM««li)llliit.V 


«r> 


Meteorohgical  Observations, 


Month. 

Time. 

Barom. 

Thcr, 

Hjg. 

Wind. 

Velocity 

Weather. 

8i<'i, 

Oct 

hiches. 

Feet. 

— — 

< 

Mom... 

S9'365 

6t" 

73« 

SbyW 

rine 

S90 

Noon.... 

39-330 

69 

65 

8SW 

ClouJy 

69 

Even..,. 

Mow,... 

B9-1W 

ei 

87 

flSW 

Ver7fiDe 

J58| 

-"     -s. 

Noon. . . . 

SB-gTS 

67 

63 

sw 

Very  fine 

6S 

Even.... 

— 

Horn. . . . 

99-878 

59 

87 

ShyE 

Cloudy 

>3« 

3 

Noon.,.. 

89-888 

03 

79 

SW  'hj  S 

Sbolver} 

asj 

Mora.... 

89-100 

bO 

83 

wsw 

■  Ji9 

4 

Ncioli. . . . 
Even.... 
Mont. . . . 

aO'lOO 

m 

NW 

BfaDserj 

68i 

29-4t» 

48 

TS 

NNW 

Clear 

-  SS 

5 

Noon,... 

89-545 

M) 

59 

NNW 

Verjflne 

ao| 

Eten.... 

Morn.... 

89-fl69 

*% 

73 

WbyS 

Cloudy 

[39J 

■       6 

Noon..., 
Emu.... 

ftf" 

31 

69 

WSW 

Cloudj 

5Si 

Morn.... 

99-411 

»5 

78 

W 

Cloorij 

45| 

!■ 

Nopr..... 

89-450 

75 

W 

Cloudy 

S91 

Even.,.. 

Nfopn.„.. 

29-880 

ST 

'  89 

W 

Clowly 

>f» 

6' 

fc;:: 

eO'oas 

68 

T5 

BW 

Sb„,e,y 

,"t 

B9-500 

66 

8!< 

Sb^E 

Rair 

:  •• 

•' 

Wood.... 

BMSO 

«1 

67 

8SE 

Cloudy 

«J 

Kn^:: 

S9'345 ' 

B9 

m 

CSU 

Fin*. 

"f 

IS 

si^eo* 

W 

83 

8 

Veryfio. 

681 

Morn.... 

8S-403 

flS 

73 

B 

Verjfine 
Very  fine 

;  ^' 

II 

Nnon.... 
Even.... 

89-434 

11 

59 

SB 

,nj 

Mom.... 

99'^7I 

68 

71 

8E 

Clear 

,"* 

19 

Hoon.... 

89-370 

70 

64 

Var. 

Haiy 

70 

Even.... 

IS 

«on>.... 

89-SIW 

ao 

9S 

SW 

I^ofEtir 

|57. 

Soon.... 

29'iSS 

ss 

79 

w 

Cloudy 

6S 

Rvea 

14 

Worn.... 

B9-fi51 

as 

79 

W  bv  N 

Clonfly 

1  an 

Noon.... 

89-e5S 

t>s 

78 

NW 

51 

Even.... 

15 

Mor,.... 

89-Sa4 

69 

ei 

NNE 

Pint 

■41 

Noon.... 

99-801 

69 

60 

>B 

VeryBoe 

SO 

Even .... 

IB- 

Morn.... 

89-800 

50 

79 

NW 

Showery 
Cloudy 

|"i 

&■;:: 

ee-7iii 

58 

09 

NW 

58 

IT' 

Morn... 

80-fi85 

41 

70 

NNW 

Very  iae 
Hne 

■.S7i 

Noon... 

89-700 

47 

08 

NbjE 

4« 

Even... 

Mw,... 
Noon... 
Even... 

89:753 

41 

73 

NNE 

Clear 

SH 

18' 

8976) 

SI   ' 

aa 

^.. 
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Meteorological  Observations  continued. 


Month. 


Time. 


Barom. 


t«< 


tB< 


»7 


SD^ 


•« 


Moro.lv. 
Nooo.... 
£ven  • .  • . 
Morn..,. 
Noon .... 
ETen>»«. 
Morn . . . 
Noon.. . . 
Even  • .  • . 
Mom.  •  • . 
Noon. .  • . 
Rwfn  • .  •  • 
Morn.... 
Noon. . .  • 
Even  ••• 
Morn..,* 
Noon.  .• . 
j$y«*n » . . . 
Morn..«» 
Nooni*.  * 
Rven «... 
Mum.... 
!^oun..,. 
Even  • . ... 
Mom.... 
Noon.... 
Even  i,,, 
Aforn.... 
Noon • .  •  • 
Etcd  .... 
Morn.... 
Noon.*. . 
Even  •  • . . 
Mora.... 
Nooo^... 
EYen .... 
Mom.... 
Noon .... 
Even  .... 


Inches. 

S9'588 

89-^00 
29*119 

89048 
^0(»8 

89-96^ 
89-9(>0 

88*893 
88*852 

88*869 
88*895 

<8*fii54 
88*tf98 

89*1«0 
89*180 

89-9(53 
89SS0 

89*3?8 
89-317 

89083 
89030 

89*079 
89100 

89*358 
89  370 


tkop. 


to 

58 


39 
86 

I 

3t 

40 

31 

47 

38 
44 

38 
39 

39 
45 

33 

41 

35 
45 

33 
39 


41 

45 

46 


Hyf. 


,  ' 


14*  ■ .. "^^ir   ••  1 


65 


yibta. 


SW 


Oft  :^W  by  8 
88  SSW 

8«  I  Nby  \r 

do  [NW  bi  t? 

88       W  by  N 
69         WNW 

78  {        W 

68  I     WNW 

80  I^W 

75         NNW 

75  NW 

69  WNW 

I 

88  NNW  ■ 

65  NW  by  K 


73 

70 

77 


$3 

81 

91 
93 

67 


Velocity. 


Jptu 


Weather. 


I 
SU'g. 


N 
NEbyN 

NEbyN 


65       N£  by  N 


NE 
NB 

NB 
NE 

ENb 
ENE 


Clondv 
Fine 

Rain 
Rain 

Showery 
8iM>w 

Snow 
CloiHty- 

Very -fine 
Cloudy 

Veryidne 
Clon<ty 

Cloudy 
Cloudj 


Showi^ry 
Very  iAe 

Very  fine 

Showery 

rio^Bdy- 
Vei^fine 

Showery 

tlain 
Rain 


Rain 
Rain 


88 

59 

48 

54| 

38 


f 

444 

(soj 

481 
45 

ao 

45 
^304 

41 
JS6J 

47 


i 


K&in^  by  the  pluviameter,  between  noon  the  1st  of  October 
and  noon  the  1st  of  November,  1*61  inch.  Evapc^ration,  during 
the  same  period,  2*28  inches. 

On  Sunday  the  17th,  at  nine  in  the  evening,  the  northern 
lights  were  uncommonly  vivid,  and  it  waft  on  the  morning  of 
that  day  the  magnetical  variatioil  was  so  great.  During  the 
night  of  the  21st,  a  heavy  fall  of  snow  took  place,  accompanied 
by  a  violent  wind ;  the  leaveis  being  on  the  treek  caused  such  aa 
accumulation  of  weight,  that  for  many  miles  round  serious 
d$timge'bk$  been  sust^ned. 
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METEOROLOGICAL   TABLE. 


'■ 

BAKi>»ETCn, 

THf:«» 

BETEB. 

11}^.    u 

*'  1819. 

Wind. 

Mi.  J. 

Mm. 

Mm. 

Min. 

Evap. 

Haip 

tVM>  iM«. 

:^n.i 

S 

■^9-8 : 

:9'76 

75 

57 

■f?. 

a     w 

53-8t> 

■u 

,    71     , 

57. 

_;■ 

t-        3 

S 

Qys( 

69 

52 

:_ 

: 

75) 

0 

V-   I.  i 

s    w 

■19  911 

■j<)S3 

66  . 

36 

_ 

t:iQ 

rt 

.:■■        A 

30-1;- 

i9-9e 

31 

39 

.*.  - 

<»,  • 

;-,.  ,■  ^ 

W 

sn'i7 

30- (»i 

ae 

49 

57; 

'  »: 

:^^  I 

w 

3frS| 

« 

.  61 

67 

57 

TSj, 

I- 

'■       -9 

^     w 

30'03 

99-S? 

6? 

35 

_^  , 

76 

iv 

»        E 

29-88 

S9  87 

77 

54 

—  ' 

n  • 

■   .    11 

E 

30-04 

2Q-88 

77 

47 

40 

Ti 

> 

,v,  ■  ■  ^% 

3      W 

30'0+ 

:;tf02 

77 

57 

?9 

1'^ ,  ■  1^ 

S    '    E 

30-13 

30-Os 

68 

46 

_ 

84 

« 

■-:    ■      lA 

N    W 

3033 

30-15 

63 

44 

— 

r« 

li 

N       E 

30-33 

30-30 

62 

39 

_ 

_ 

?» 

.  „    ,      16 

N    -W 

30-30 

30-22 

56 

37 

34 

.         ?' 

'  a 

30-29 

30-22 

49 

34 

— 

._ 

•^ 

'     iK 

N 

30-2( 

3t)-23 

56 

26 

72 

(19 

w 

30-23 

2976 

S6 

34 

_ 

78 

• 

20 

s    w 

2976 

29-6t 

58 

40 

_ 

35 

83 

;,.      ,    SI 

N     W 

2y-6t 

29-42 

42 

30 

— 

70 

7* 

.     ■    22 

N     "W 

29-46 

2941 

♦3 

32 

— . 

81 

23 

^ 

29  41 

2934 

51 

30 

38 

02 

80 

Si 

XNiW 

39-43 

29-35 

4S 

34 

— 

69 

25 

In   w 

29  69 

'-'<)-43 

57 

27 

70 

I-        S6 

N     W 

39-88 

29-69 

47 

22 

■   -i   ' 

'85 

■i. 

;;        S7 

N     W 

29-87 

29'84 

43 

26 

J— 

02 

77 

as 

N 

29-84 

29-63 

50 

25 

'  — 

-:- 

68 

,u    '  29 

N       E 

29-ti8 

2965 

43 

35 

26 

78 

50 

N       E 

29«8 

29:65 

48 

42 

_ 

56 

.80 

:  ,  .^1 

Rf,      E 

3033 

29-88 

48 

45 

25 

08 

98 

g9-34 

77 

22 

I -(J*    2-09 

67-^8 

liie  'obierntloM  in  cadi  tine  of  the  table  Bpols  to  >.  v<^^\<A  al  xmW^-V*'* 
boun,  b^laaing  at  »  A.  H.  on  the  dft;  \tt&i«a!^  Vv  ft«  ft«v  tu-mioa.  K  ^» 
OcBoiet,  ifait  the  rcfuti  ii  iDclnded  U  tkic  BeUf«\\««\«t,  <AnM^i«to^ 
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REMARKS. 

Tenth  JfofifA.-— 1.  dmuy  Cirrocumvlms.  2.  Cloody.  3,  4.  Cloudy:  windy. 
5w  An  immense  collection  of  swallows  intbeefening.  &--8.  Overcast.  9 — 11.  Flae^ 
with  the  lighter  modifications.  12.  Foggy  moroiog.  The  aurora  horealis  is  said 
to  have  appeared  at  night.  16.  This  day  the  Cirrus  cloud  prevaiied  in  an  onnsnal 
manner,  increasing  in  density  until  the  oblique  depending  tnfls  showed  dark  against 
a  completely  overcast  sky  above :  the  direction  of  these  tufts  was  towards  the 
west.  17.  Fine :  anrora  borealis  in  the  eveniog.  (TMs  was  observed  at  Tottcn- 
bam  by  my  friend  William  Phillips.)  18.  The  first  hoar-frost :  the  tender  garden 
ykMitfl^as  kidney  beans, &c.  killed.  19.  Overcast.  20.  Drizzling,  p.m.  21.  After 
rain  and  a  little  sleet,  it  began  to  tiuw  about  aooit,  falling  in  very  large  flakes,  tbick 
and  rapidly  for  an  honr,  and  covering  the  grcund  :  some  rain  followed.  In  the 
evening  the  wind  rose,  and  It  blew  hard  in  the  night  from  about  NN W.  At  mid- 
Digbt  came  OB  a  second  heavy  fall  of  snow,  which  continued  till  six,  a.  id.  the  22d; 
and  though  at  first  much  of  it  melted,  it  lay  in  the  morning  foHthree  Inches  deep* 
This  day,  of  course,  presented  the  appearance  of  raid-winter,  with  the  single  excep* 
tion  of  the  foliage  still  remaining  on  tbetrcesi  which,  mingled  with  an  eBormoos 
burden  of  snow,  presented  a  very  singular  and  grotesque  appearance.  The  acne- 
what  moist  state  of  the  snow  (as  happens  also  when  it  falls  late  in  the  spring) 
canted  it  to  be  very  adhesive,  and  the  frost  cementing  (he  masses,  the  very  walU 
aiid  fences  remained  thickly  coated  for  some  honr^ ;  while  that  on  the  tninki  of 
trees  indicated  with  precision  the  quarter  from  whence  it  came.  Much  damage  was 
done,  by  the  breaking  down  of  large  limbs  from  fruit  and  forest  trees  in  all  direc- 
iiOBs.  23.  Snow  remained  in  places  the  whidle  of  the  day  |  notwithstanding  which 
I  observed  swallaws  about  at  Stamford  Hill.  24.  A  very  white  frost thid  morning: 
lemp.Sl^  at  eight,  a.  m.  at  Tottenham :  day  windy,  bleak,  cloudy.  27,  28.  Hoar 
frost.    SOySt.  Rainy.     . 

RESULTS. 
Winds;  N,S|  NE,4;  E,  1 ;  SS,2;  S,2;  SW,5;  W,5;  NW,  9. 

Barometer:  Mean  height 

For  the  month 29-862  inches. 

For  the  lunar  period,  end! ng  the  10th S0'004 

For  IS  days,  ending  the  2d  (moon  south) 29*933 

For  14  days,  ending  the  Ifitfa  (moon  north) 30*003 

For  13  days,  ending  the  29tb  (moon  south) 29*732 

Thermometer:  Mean  height 

For  the  month 49*475* 

For  the  Innar  period  (as  above) 59 

For  31  days,  the  sun  in  Libra 54*34 

Hygrometer:    Mean  for  the  month ; 76 

Evaporation ^ \, 1*94  inches. 

Rain.. «.09 

py  a  second  guage ••,..••.. , 2*18 
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